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(54)Title: BONE RESORPTION INHIBITORS 



(57) Abstract 

Drugs, in particular, bone resorption 
inhibitors containing as the active ingredient 
compounds having selective cathcpsin K 
inhibitory effects, among all, proline 
derivatives represented by general formula (I) 
or pharmaceutical^ acceptable salts thereof, 
wherein each symbol has the meaning as 
specified below: X: a moiety (except for the 
C-terminal carbonyt group) of an amino acid 
residue with its side chain optionally protected; 
R' : an ami no-protective group; G: a glycine 
residue; n: 0 or 1; R 3 : a group inhibiting the 
activity of the SH group of cysteine protease; 
and R* : hydrogen, hydroxy or phenyl. 
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(1985), &tfAnat. Rec. 224, 317-324(1989)], #<Z>$&^W$$#<Z5i8l!*¥tfSi& 
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g@H£ LT#^VVLPfi£*«tfS*r/flTfc"5 5 b*VC#£:[FEBS Lett. 280, 

311-315(1991), Delaisse, J. M. & Vaes, G. (1992) in: Biology and Physiolo 
gy of the Osteoclast (Rifkin, B. R. & Gay, C. V. , eds) pp. 290-314, CRC Pre 
ss, Boca Raton. , J. Histochem. Cytochem. 41, 1075-1083(1993), BlOmedica 7( 
6), 629 (1992), FEBS Lett. 342, 308-312(1994), FEBS Lett. 336. 289-292(199 
4)&tf, J. Biol. Chem. 269, 1106-1 109 ( 1994) ] c 

•tZ.kfc&&£tiXl<^5ti. Biol. Chem. 269, 1106-1 109 ( 1994) ]„ t h 

m^'r^yyo, o2Xttxtt^$tts) ft, ^u-^rtf^TV^K 

k 9 4%0|^H££WLT^T, ?K#i»Bl!aT^i-l6mLfcrt^$HTV^5[Bio 
chem. Biophys. Res. Commun. 206, 89-96(1995), J. Biol. Chem. 271, 21, 
1251 1-516 (1996) ] e 

i|#rai^^W095/24182^«fCtt, tfxTV^Ofca- h"tZ#V %9 
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M^tW-^Swi^^^iX-rV^S (FEBS Lett. 357, 129-134(1995), J. Biol 
. Chem 271,2126-2132(1996), RTfiJ. Biol. Chem 271,12517-12524(1996)) 0 




-64 



H^¥5-3 4 5 7 5 4f, ^3^7-8 9 9 8 6^ SI/#H?5-1 787 
5 8 %r\at, Leu-Leu, Leu-Met, Leu-Leu-Leu^Ov 5 ^^ K^L< \$ hV^9- 

J. Biol. chem. 271, 21, 12517-524^, ^^^^KOSK^tt^f* Lfc 
fttS^lItfcSC b z - L e u - A r g - AMC (C b z : ^y'J)V 

AMC:M) SrteCfc, SMS^^r^yKia 
QfrM£tiZZ.ktfffl7fi£tiX^Z 0 #ft?$*v5gfCtf>lo£ LT, Cbz-Gl 
y-Pro-Ar g-AMC^^$HTVNS^ v tetttf^i/^oaHRttfclH 

1$WBS6 3-25306 1 #3g§S<Z>-»*b£#j££^-r.5 
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d s $&#$*lT^5 (FEBS Lett. 321,247-250(1993)) „ 
R 

X-00m-NH-CH-CO-CH 2 -CHCO)n-R' 

fct>, Y^i#*^!fei:L-c^^al$^^T^T^)«tv^a-T^y^s-e^i)l9 x r«h^ 

y®HB!i^-e^i9, r' immizxvm&ztix^Ttx^Tv-^hz, ) 

(Pro-Arg) ^^it*^5^S®^^^K^|C«fco 
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G : rViy^mm. 
n : 0 Xtt 1 , 

R 3 : ^xW'^nTT-^SHSo^^PI^-t-SS, 

r 4 : *mm*. Tmmxity^^mo ) 
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±12-^ (I) T^^StlSft^, W.im&L<\X 
(b) X^-NH-CHR 2 - (i^ R*\**mm*, T/U^r/VS, 

£f*> {6MT/^/WS> ^ny^, ISiK7^==Jfi/S, 



(c) R^^t^^d^t— ^^SHS^ttSrPl*-r5S^, 7;irt K 
S; i^TVg ; it-C (=0) CF 3I -C ( = 0) CF 2 CF 3 , -P ( = 
O) (OH) 2 , -C ( = 0) CH 2 OCH 2 CF 3 , -CH 2 C 1 x -S0 2 F, 
fKli-BY'Y 2 &q> s Y l &VY l ttlB|-XH*ftoT, 
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rn-T^/Ug ; g&&£# LTV^T t cfcV H — tV***/* ^)Vi3f^=-^ 
yWtfl^/Wg ; g&g£WLTv^fc J;^7 y-/U**^#/U7}^/Vg ; g& 

&g LT V >T <£> i. l v^&g&FP^-r n SggTgfc $ ftfc# ; 
-<Vif t ffi& LTV %T t> «£ < g&S£# LT V >T t> &V 5 6 

n T y - ; Vif Vflt t L T V *T t J: < g&g& *T LT V nT 
t> «fc V ^^^1 5 6 M^T- nTJ) -/H« $ ftfc • 1 , 
3 ; Xtt^V-^V^t^LT^Tt) i< g&g£*TL 

TV^T&iV v£g§£ 5 7?>M 6 M^-r n T y -^aTCUft S 

( d ) R 1 <OT ? 7 £<z>&Mtf\ te&7^;*7 y ^ ^y/A /wg, -<> ^ 

(e) n = 0T*>5^#!TfcSo 




( I ' ) 
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n : OXltl , 

R 3 ' : (1) 7/UftKS; (2) ^T/g ; (3) 5£-C (=0) CF 

3 ' 

-C (=0) CF 2 CF„ -P (=0) (OH) 2 , -C (=0) CH 2 0 
CH 2 CF 3 , -CH 2 CU -S0 2 F, fL<tt-BY'Y 2 y 1 

(4) <&&.T;\'^*i/%;ViS=L;Vx.7-=i;\,% i • (5)g& 
(6) fitfeSSrWLTV^Tt)«tv^Ty-/^^7^-/^^/^ / -^f= 

Mk\ (7) g&g£WLT^T<fe«fcVNT y-/P^>>*/W1? = /VS ; 

( 8 ) g&&£:fr LT^T <i <fcl^T ^/l^/l^/l/^ =./u^ is* jv 

si lt^-c t> £ < mmmz& LTi >x t> <k v 5 75^ 6 Jl^x 

nTy-/v£Tg^$tlfc^/U#-^S; (12) 1, 3 -^y7 = 

(1 3) -o~eymkm&LT^xb£.<mmm*#Lx^^T 

(1) R 1 *— (G) n-^>i;/u^^/uj}<-/us-cfei9 % ^ oR <.^ 
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-Va 1 -H, -Me t — H, -Ly s -H, -A r g-H, X\Z 



- P h e -Ht/T$n5S-Cfc5M> 
(2) R"- (G) n-^>i?A>***S#/l'#-/l'&T*by . ^oR 4 '^7K 

mm<Dtz. -x'-R 3 'i>\ 

CHO OH 

^ oh oh -?ir>£tiz&-?hz>it&®. RXI, 

o) r 1 • — (g) n-^yy-r^s-e*>"9, ^R^t^mm^ot^, 

-X'-R 3 'li;S-Arg-H, Xtt-Arg (COOCH 2 Ph) -H 
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±fE-&it (I' ) T^SHSfl^^ H«?£L<te, 
(a) X'^-NH-CHR J - R 2 tokiif /ifl^ 7VW*^£, {g^TVU 



y. Val, Aib, Ph. g, Nva, Abu, p-Cl-Phe, I le 
x T h r , Th i, Trp x Lys, C h a , Gl nRXMA e t frbftZU 




(b) X"as, Arg, Nle, Tyr, Phe, L 



e u, Pro, Hyp, G 1 
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(d ) n = o TfeST'p v i^mftx\z%<Dwm&&)fcft®ztizm.. 

(e) R 3 >1>\ (1) (2) *>7V£; (4) fittT/Un^^ 
fey^S; (6) ^ai^/l^-^-^ <J-A,jj/Utf=./U& ; (7) {gjf£77I^^ 1/ 
-Ct«fc^7^y^V*/^=/u£; (8) fijRT^=*S/*i Tfc&g&tf'N 

j&a^a*-* ^/u^/u^^^s ; ( 9 ) {mr^^mR^mm^ 
m&£titc#/i<#-frmi (i o) -<vif^«ti8g^tTv>Tt>J:<, as 

"ct«fcv 5 C7 r v -^mxw&tstitcx/i'#-;um ; (12) 

1, 3-^*^-/1^; (13) ^nyyffT*I^$^TV^ 

( f ) r 3 '^, ( 1 ) r^rt KS-cfcST-o v ^ffimftxtt%<D§m^mz$t 
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(h> r 3 '#, (i o) '<yifymkm£LT^xi>£<m&m&GLx^Ti i 

(i) R 3 'ri\ (1 1) -<vfef^^^LTVNTtJ;<g^S$rWLTV^t 
(j) r 3 *# % ( (13) ^ny^^-cg^$ti-rv^t>«tv^l[^6M^ 
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H 2 N — (CH 2 ) mC (R 2 ) (R** ) -COOH 
mttOXttl, R 2 &tfR 2 ' liT^»,Tt 0 WTWaO 
•C*$n5a~r^yg? (m=0) mL<Yip-T$/m (m=l) 

-HN- (CH 2 ) mC (R 2 ) (R 2> ) -CO- 

#J tut, 

— HN— (CH 2 ) mC (R 2 ) (R 2 ' ) - 

XTjkZhsmxhZo 

-5<>>*- hy^*<Dm&fc*?, wmnmmizx^xitT^-^nsMg&ft 

uben-Weyl, "Methoden derorganischen Qiemie" (Method of Organic Chemistry) V 
olume XV/1^2, Stuttgart (1974) £#J8H~£ £ t ^T*t 5 C 

^WflMKcfev^Ttt, X^L<«X*{^$tt5 rflfwsfl^sjx-ovcfcJ: 
^ (a-) T5ytHfiiS0C5fe«8*^=/i/asSrl»<«U^j ©T5yB»»a«riO 

fiiJ«(^gi$ixTv>Tt>J:^ (a-) y&agoc^#/M?rvug»<&5 
#J idfctfS, #*Uvr5/BBBHEfcLTtt* Mx.tt\ Arg (TA<*-^) % Tyr 
(^n^v) , Nle UfruJi/y) , Val (/<y^) , Aib (a-^^/P-T^^V) 
» Phe (7x^77=^) , Phg (7x=/^y«>y) , Nva (//W<V» % Leu 

1 3 
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(p-Cv^) , Abu (a-T^-^fUs'^ Tv^ K) , Gly (Wi/l/) , Hy 
p (t Ko^r^py^) , Pro (^njiy) s Lys (Vi/ls) % Typ 
V) , Cha (^n^W7=y) , Glu , Met 

, He Wyn^i/y) % Thi (0- -r^^V) , Thr 

V) , Ala (77=^) , Ser i±V>) s Asp (T^T^SO , Hyl (t Kn* 
isV*J» , Cys (i^^fy) , His (fcJW^) , Hse (^iry^) , Hey ( 
**^f>fy) , Om , Gin , Asn (7^7^^) 

> Mia (^-77^) m*m?btlZ 0 iC^KStt-T^M-e 
fe-So 4#K$r£ L < te, Nle, Leu, Val, Nva, lie, Abu, Phe, PhgT*£>5 0 
£L<fS, Nle, Leu, Val, Nva, He, Abu"?fc3 0 rixfeOT 5 7 HKSMItt 

DflE, Lfr, 3U4DLft:"C*>oTt>J:V\^ L(fcJSJ: Off* U\ 

r«n3iJiHji$ixTv^t>j:v*j Ts/mMmzmm. asset, 

V>C1 Zhb(D&m&n%^lZ£<XabtlX*SQ, m*-t£, 'The Pepti 

des" Volume 3 "Protection of Functional Groups in Peptide Synthesis" E. G. G 
ross, J. Meienhofer Edit. .Academic Press, New York (1981), &t/*Chemistry of 
the Amino Acids" Volume 2(1961)^KiB«£;ft,T^5 0 ^RtffifJlE'The Peptide 
s" Volume 3<D 7 - 4 6 H S: J S<7)&0|£ ((gi&T/V* J A A'g, h V 7fi>* 

^if^mm^tix^^xt^'^^m. ^-e^mm&zfrx^xts: 

6 0-7 0 JClctt*T=iV g<Z>&&£ hnS, p - h/n^^n/vS, 
p h*i/7 j-yl/7;V*^S ( ^^v=/^dri/7J^5K^/VS (J^TZ iB&IE 
-f5) , t -^^u^v-^y^^S (ElTBo c bmttZ) ^fc^tiO rf\ 

70-80 mij:^ 5 yy-^tDMrnm+vHRnm h^^s, h y 

2, 4-^hP7x=^S, -^vV^g, Z, Boc^tf) iK 81- 
8 2 H 1-12 £7 y y /m^^H^<^aS^, 8 2-84 Hl-ft^ ^ K-/^© 
^H^O^glS (^5: /US, Z**£tf) 1 0 2-1 3 2Miai*/^=ir 
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, 1 3 7~1 6 9l|:ttft- A'ttOfiMSS (^/I'g, t-^/Ug, ^Vi^W 

s 1 7o~2o iHKte*s&s<&«as i*<>*jA>m % t-^/um, *<?A>m, 

R 2 - R 2 li7^M©iiTi)oT, #*L<tt, jJcjRjOiC^ 

{fi|R7/V*/HXtt'f f K— A'- 3 — f A'-&RT/l'*A'&Vb 9 . A'* * 

;u#,w<*j r ;j*T$;m, 7^s, ^y^t< m?-vm 
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y?vuy?vi^ 1, 

v^a*, i, l-yy^/wy^g, i, 2-^^y^g, 2 , 2—yy 

^^^S, 1, 3-^^wy^S % 2, 3-^*A^*A* % 3, 3- 
*J**A&rA* s 2 f-fl,^ 1, 1, 2-hy 

^Wn^ 1, 2, 2- hy^^ynfyuS, 

^ntVPS, l-^^-2-y^yat°y^ W ^ 5o *Tt>^&&l ft 

!4fi©fe©«L<, y^vug, a^/ua, yptvws, ^fy^ptWS^ 

s-y^/u-s^/us, 3, 4-^y^/u^-^^s^we>tL5 0 

& 9 , ^ftttKte tr=^S, r V 1 -/n^s, 1 _ ^ ^ if - /us, 
l-yf=^S, 2-yx^S, 2 -yf/V-i-yn^-;u 

2-y^/ury^s, l-^f^-i-^-^ l-y^vury*^ 

l — 2 — s^x-yuS, 3 — °^=.;vm. 4 — 3 
-y^-i-y-r^s, 3-y^/w-2-y'7 i =^s, 3-y?vu- 3-y^ 
2-y^/v-i-y-r=/ug > i, i, 2— ^y 

1 -yn^yug, 1-1^-2-^^^ ! 2 

. 3 ^rt^S, 1, l-^y^-3-yx^uS, 3, 3 

- i^y 1 ! _ / *f-, v _ 4 4 _ ^ j _ 

4~y^/U-3-^>7 i =/US^We>tl> *Tt>&**3 7&£ 

7!)-^S«l<, y*=/v£, T 

>hy^S, y*+*yy»m»wthto&. »iL<ii7x^ 
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ry-zi'Sj ^(t&Sftfcsrfc^ y^^/ug, 1 

- 7 31 ^/I^fvl^ 3 - 7 a: =-f^-fn KVVg, 2 - 7 a -A^a t°yPg % 1 - 7 

^n^yi^j iLtii 7y*»^ mmm*. &%m*s avmm*m# 
mfbtiZo *f*t<tt> y^rnm** m.mm*~?&z>o 

r t-7*b*i/&. s<y^/vtti/ (TSAttis) 

te r t -^^V^dfv/g, ^^^/Ptf-^g, 1 

vm&ztifzmmfbti. mmux ^^*m, ? 

5^g, >f y^^^g, ^*^/i^tf-g3?#^f<bft, ^-Ct«««[l75S 
4<@^T/w^v^^S^»*L<. ^/w^g, ^?vl^;*-g, ynfcVi^*-g 
, ^fy/n \f)\^-Hr^(T>mm. 1 7?M 3 i@<Z>7 /V*/i^*gas#£#* U >„ 
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^J^tltW<^^m, yn^*;U/^^/>S, -ry^ntv^/w^^^s, 
zf?-;i<%/w<^sum, j y^/u^/w^^f/um, s e c -^/Mz/u^^yu 
S, t e r t -^/U*/W^^/WS, ^yf-frtUW^yf ;ls&l$tf!g\f P,tl5 e 

^/i^/i^^/ug, S^ntVi^/u^^/ug, y^yuir^/i^/u^^yi^ 
, y^/i^ntVutf/w^^/pg, ^f/Wyynt>*;w<^A/g, yfvb:/ 

^y/^y/ur^/s, txnf/i/r* yg, ^t/^vr^iWf 

^r^ys^t-ai, y^/ur$ys, ^/wr^ys, 7*0^7^ 

S, -y y tvur ^ y s, y^vr ^ y S, w y $ym, sec -y^ 

A'T S y £, t e r t -^/PT S y g, ^VfvUT 5 y g^Wb*v5 0 ^~ 

{S&T/^A-T^yg^LTte, 0»jx.tf, ^y^/ur^ys, «;x^r^i, 
f/Kr^yg, y^vi^^vvr^/g, y^/^ntr^rsyg, y^/w 
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<om l < \*mm<DT $ j m<D&mm t lt»#/bv > ^.nrv ^ -boa wen, a* 

12'The Peptides* Volume 3<E>7~4 6HI-f2&£;iV0^7 ^ J &<7)&&&, fo 
5 "Protective Groups in organic Synthesis'* Greene & Wuts, New York(l 

p-> h^^S^L<«p-=hnS-C|i^$ixTV^ 1 b«fcV^^ 

7j /urn ; {mcr)vz2*i/jj;vif^jvm ■ ^vism* ( P v^m. P -~ 

hnS, p-^anlfKlio- (N, N-S^^/^MWr 5 KSTfiftS 
ttTV^t><fcV>^v'^^^/^-^S, ^-t>VSa 5 p-* h=^>£, P~ 

-^?vvg^L< lip ^^v'S-C@^$i^TV^Tt<tv^7al^/^^^^=/^S 

(0iJx.^ The Journal of Biological Chemistry Vol. 270 No. 33 1925-1 
9231(1995), TiPS-October 1993 Vol. 14 366-376, J. Med. Chem. 1994,37,4538-4 
554&#&D Tfcct, T/U^fc K£[-C(=0)H]tf)J:?i^ S Hg S r 

mmf btiZo *»w^*jv^tt, a ens ^*tv yynr 

::<0j:3fcSfcL*Ctt* 77lrtKS;v/7/S;S;-C (=0) CF 3 , -C 
(=0) CF 2 CF 3 , -P (=0) (OH) 2 , -C (=0) CH 2 OCH 2 CF 3 
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, -CH,Cl t -S0 2 F, ^L<tt-BY'Y 2 (xt«K Y^VY'ttR-XJiJI 

S yg^-fo ) T*£*l5g ; M7/l^ ^^/Wfc/t^x- 
; g&g£WLTWr<fe «t^TU-/u^v'y^y^/U4?-y^^->^^ / ^ 
^-^S ; g&g£# LWCki^ry— ^^-^ ^-yu*/Ujj?=/uaE ; g&g 
£W LTV >T <fcV >T U -^dr^/PjJ?=/WS ; g&g£;£ LT^T fc^^T y 

*mm-?m&istift#frtf~si'm ; ^>^i*i*f£LTvvtt>j:<g&£fc*rL 

TV >T t «fc V 5 TbW. 6 M^r nry -/Vg ; «lsWmtm& LTV ^ *> «t 

< g&S£W LTV >T <b «fc V v^&jg 5 75^ 6 M^-r nry -/v-gTg&£ tilt* A 
1, 3-^dry7=^S;Xfi-<^-lf^||i:|g^LTV>Ttcl:<g^ 
g£*f LT V ^ t, J: V 5 6 nry -/UgTg& Stlfctf/Vtf?-^ 

(T ) ©R 3 '<tLTIi, flWBwi<z>5^ (l) T^fc Kg 
; (2) ->7yS; (3) ^-C (=0) CF 3 , -C ( = 0) CF 2 CF 3 , - 
P (=0) (OH) 2> -C (=0) CH 2 OCH 2 CF 3 , -CH 2 CL -SO 
2 F, 5gL<tt-BY l Y 2 Y*RTJY*ttm-X\mti:iX7kmm. 7>V 

*n g % {SaT/Va * fgXKtiS&T/l'^/l'gT^ y 5g L < fcfc^gjfc $ tlT V ^ 
t>«tVNT5yS^i~o ) T^tvSg; (4) feBTfr^i/XA/ifr^frzLT 
^g; (5) g^S^^rLTVNTtxfcVNTy-^^r^y^/^/^n^^ 
W ^A^/U^sA* ; (6) m&m*GLX^Xi>±^TV~*?-**^;uX 
;\,i$=.;v&; (7) g&g£W LTV>TfcJ^:r y -/w^^/v^yug ; ( 
8 ) g&g£;£ LTV ^T t> «fc V 9 A^^/i^dr y ?vu;&^?j?=;ug 

; (9) glftSS:WLTV^T'fe«l:v>^S[3(ffiaft-N7 i n||ISTg|ft$nfc*7^= 
AM; (10) ^^^SRiifil^LTVNTt>J:<gjftSSr^rLTV>Tt>J:V^ 
^5 75M6M^rnry-^S; (n) ^^^S^iffi^LTVNT t <fc < gift 
g£*T LT we t> «fc V 5M6 M^T" nry -vUgTg& Sftfc* Arf 
(12) l, 3-^^y7n/vS;Xli (l 3) tt£ L 
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TV ^T t> ct < m&&% W LTV >T h J: V 5 6 n T V -/Ht* 

^wT> r<SiJRT/V3*^*^-^x--'VSj irLTIi, mffl&®.T^=i* 

IBT y -^gTK& LfzgTfcSo 

rr y -/v** v^/i^^gj t uth, miet y i/g#g& l*:# 
^^^^tf^gj ttTtt, wetu mfiEry-/us, finer 

t^-V yf t Wit LT V >T <i> «fc V « 5 75$ 6 uTV -/wSj ir LT 
— x n^Sr 1 LT V ^T t> «fc V > 5 6 IlS^r a r V -/Vg^ t < 

m 5 75^ 6 M^^x p r y -ynj^^^m i^ss-cfc 9 , n# 

y/ws, a-*iT2/yvWfc y*u-;/y/vg, hyr^y^s, twr-zy^ 
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S, y y a**, fh7'/y a-S, tr y >vus, t° y v?=/us, t° y ^ 
-AS, fc^v^/uS^ &tfKr;h^^i?v^<b*g£Lfc, -OKy/uSx 

^y-OKy/us> ^r^yy/us, *yy/us, <<y*/y/us, d^yy^/u 
S, * y y =/us, v-i^y y ~/us, %yyv /us, 1 , 2 -^y 
-Yy*f yy/us, ^ymt/y^s, ^>y^Tyy/us$ttswe>*u5o 
t < j*. ^-t? tm& Lx^xt^ ^mm 5 m^t- cry -/ust;*> 9 
, 5E^0*L<ii, ^ryy/us, **iryy/us f ^y/f7/y^i, ^>y 
**H-yy/usTfc5 0 

r-^-t? >gt <t ^ tx v >x t «t v 5 7bm6 n r y -/USTg& $ 
fc^/u^/usj iLx«> ^is-vy&km&Lx^xiiXi^mmsJsm 

6M^-rnry-/uSj ^^Lfctf/u^/uST&i^ #£L<te s -<y-^>-|i 

tm^Lx^xhx^ 5 m^r- n 7 y -/usTg& $ *i,*:#/u#=/ust& 
<o > mic^ l < te, y y /us, **d- y y /us, ^y/fr y y /us, -< v 
y*aH-y y /us^Tg&£ftfc;&/u;t?=/usTfcs„ 

r ^^^i t »^ V ^ t> X V ^£3? 5 6 ft^x n T y ~/USTg& $ 
^*/u^=/u^-drv-y^/u*/u^=/uSj tLX\t, mm r^^ifvUirijg^L 
TV NT t £ V ^£3£ 5 TSm. 6 n T y -/US j Tg& $ tWttf/Ujjf^/U;*-* > 
y^/u^/u^/uST*>«5, #£L<fi, k°y v^/u^/u^/u^v-^^/uS, fc° 
7 *y~)\s%)Vifs^)\,lr**/* f-/uS$$Tfc<5 0 

Mis rry— /u^^iyy ^/u^/u^/u^-dr^pt^-zu^^-^sj , rry — 
/u^^-y^-/u*/u/i?^/usj , rr y-/u^-dp^^ri/usj , rry -/u#/u 

^/UsI-dr^y^/U^/U/Jf^./USj , rT7/Udf/U#/U7tf— /U^df^ ^/U#/U*}? 

=/uSj , r«<>~g >^ i ^ t t v vt «t v N-££Kf 5 75s 6 n r y -/us 

$Hfe*/U7j?n/USj t'OHym £fg£LTl NT ^^5 75^6 
xnry-/uST|g^$n^*/U4?-/u^#^y^^/^-yuSj **v?;ix 
ttE^m±^®mS«:«-LTVNTt<fc<, g&Si: LTI*££#K#ffi$;h,;5g 
&STfcfttf#K»te&v^ #$L<te, {SMT/U^r/US (gtfg&T/U^/US 

i^^^^, tear/undr^s, tf/u^vvus, r^ySx RXPe;%L< 
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^nyy^, =kpS, i/jys, r^ys, */«L<tt^HS»r 

Sj tLTtt, j^H^*-*^ a^v^^^i/*, ^Pt'i^y*-*^ 

&g£*r trv >t t J: v vr ? j m%fxm& v >T t> «£ v \ 

fP—XP||S(^P^T, T-ft^P- [3, 3, 1] -4-^^/U£^» 

^ y *jj g, ^/v* y y g % i - 1^? it-^m. i -> < % ?v v i?=-^m. i - 
msm^mmma^nmmx^. &ot ^&mmft^ p mmxw&ztift 

tuii, HtrtE^^iafp^xpM^^w^m^^tT^^ 
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>r ^yvy v^-^s, i - i - t*? ✓ y ^-/v^sgn^j® 
#38Wtf>-«:5S: ( i ) rv ( i ' ) <Dft&m<o-7u v >m*tirir7v v y&tm 

&£L-cte, «t5tt^ mm. v/vmwwm. 

**>9it ^n^g? % rtt<K, 7-*7Mfc vWy8, «s *>A,r& 
£fc> -aas; (i) atw (i* ) c^t^4fe«±'>«i<^tioro^iiF^^«:W 

*»9!tf>-«a; (i) (r ) <Dit&tott. mm&mzx-zxiz. * 
(Dimmt Lx&z\,vz^?;-Asft<to%<D&m®miy)t lt, s 

&trr&&&]&*G'rzWRb LxWiimzm&i>hZ<nx^ *mv>-f&& ( 
i ) RXF ( I ' ) ^k^jlitt, £ftfc©*jfWtk 4H»gftRi4b« *>*vm£&A£ 
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mmm 

«8woH« (i) Bca <r ) <Di£4tmkofc*frh(Dwm^Mtfmtsti 

*3§W<z>-A9:3: ( i ) Tkxi ( i ' ) (Dib&mtyu v yoN^JSi^/f K£E 
J ®&m<DC*<Q\z*/]s#*wm\zftt>Zmm(Di/xT<< v^n^T-ito S H 

VM£IfiS;£ LTti, "Protective Groups in Organic Synthesis" Green & Wuts, N 
ew York(1981)^{i|B«$^fc«SISSrSlffi-Ct-So K£j£fc/BV^*X 
£&tflj£ LTtt, "The Peptides" Volume 3 "Protection of Functional Groups 
in Peptide Synthesis" E. G. Gross, J. Meienhofer Edit. , Academic Press, New Y 
ork(1981h ^"Chemistry of the Amino Acids" Volume 2(1961)^{C|a^$tbfc 

&T<D*%w<D-mx. (i) r& (r ) i^$*isft^»©«ja«fe*OTo* 

i"o fc*5, OToiftWKfcVvm, (I* ) <©«iftife*£«>T* it&® (I 
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-rs. ) 

(i) <D{t&mz. nmtz-r* v >mm& am jumz<D*A<#**sA, 

(iv) tt*<DT $ ymtmm&v&mtstiiMT $>t%<oT^x 

i;-;i407i/- /i>%<t&V!Jh5W*N-K Kn#W/W5 K (HON 
Su) , 1-t Kn^-^y/hyT'/-^ (HOBT) §ON-t Kodp^/UT 

v^^^^/V/tJ^^y/K N-^/i^/i^y V (NMM) ££®ft£-£-C#P>*L<5 

T«, 1- fcTU) — 3 —3^^-Astuvtf.i?4 $ K (EDC 

I) , N, N-^i/^n^^/l/^^W 5 K (DCC) , ^7^^/W/J>^^y 
/WTv^K (DP PA) , ^y^Wnn^/M-h, tfA^A^ * ^y-/^ 

, ^y nyryy^-N-t Kn^^hy^^^^/vr^y^x^^^^^f- 

EDC I, DCC^<om^Mtth\^^Xt^^MuMt LTli, WIBHOB 
T, HONS uOftfi, 3-t Kndf^-4-^y-3, 4-^tKn-l, 2, 
3— <y/M)7v?y (HOOBt) WWbnSo 

v v $ is (tea) , \?Vi?y. t°=y^ NMM, n, 
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\ ^—TJK fh7t Kn77V (THF) x i?**-f^, i?t g£ 
m^3-'K •OHf* h*=.y % tri/Uy, N, N-i/^f;^W? K (DM 

f) , itt+AsxAtMis)? (dmso) wmfhfw ^.n^m&xh^^n 
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(o-fimzmmt2>z.t\z&t)'trt>ix, maun ;m<Di%m&t><u&mL<te& 

N— (. 4-H-R 15 * N— C 

R^gV^ CO-X-COR 14 (yj) R 1 -(G)n / < ^CO-X-COR 15 

^ymx\t^o^j^^^m\^\i^R!tmmt^ (v) -jrss (vd -e 
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R x -(G)n^ CO-X-COR 




R 1 -(G)n' 




:o-x-ch,oh 



S5cn, dmf, THF^t*(D^m^-uj:^mmmmh6^nzMoM^ 
by* h^vT/i^-^y^?^ r?>\ iifimc^Mv-f^r^^^ 



(5*;*, R\ G, X % R 4 &tfntejftfEtf>ESfe&*Pf5o ) 

(ib) ©R 3 i«7A^k K-efcs^b^lbtt* 0Hx.tfx Mia (a) <z>#fe 



R*-(G)ii' 



R 4 



:o-x-ch,oh 



R x -(G)n 



R 4 



:o-x-cho 



29 



WO 98/01133 



PCT/JP97/02357 



H\ i-r/^«C||4L/iV», H®tffc?nA (Cr0 3 ) -fy^y 
(Pyr) , CrO a -&m-Py r*<mim*to*.Tt&StZt>\ feSVMiD 
MSOtphy^/ur^^^Sw^T, EMStitmn (SO a ) -Pyr*fc 

(1) /Nn^/T/Vdr/Wk 

(2) Ttfi-Mt 

t^-t s ^ t \zx v nt>hz 0 

(3) gj&*-u:7.f vwi&A 

(4) aL^-^^Wk 

(5) JifcBocfc 

R*&^yVymmtorQ$>Z>{t&y!\^ #J©T5 N-Boc flfc 
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(6) ^fnr y— /w*/w>J?=;Hk 

j&te? 1 h7t Kn77^ Sfcn^-Aoc— ^-.mPjWBv > <b*v5 6 

(7) HfcEjfci 

(8) awbRj62 

(9) ~h})Mk 

{-«t9Siit$tv5o sjtm^Rxmim. m^am^mm. ^waots 
m^zmnnwm. Bafc&mzx^xmtev. mmfezti*&\ mm>7- 
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(id mmmzzz-Bttii 

tf, &M3s r^^K*rt©«i:i»j i 98 5f (%w> ) &m^x&&-tz> 

&<DttM. Iftifcgfte, ftiff2"The Peptides" Volume 3 "Protection of Functional 
Groups in Peptide Synthesis* E. G. Gross, J. Meienhofer Edit. , Academic Press, New 
York(1981h SXTCheraistry of the Amino Acids" Volume 2(1961)^(Cl|BifeW^j£ 

4&n<D9m (ffl&tf, im<D%mm I'*?* V&fo<DmmfmL\ l 9 8 5¥ (% 
f#) .fttFR. M. Williams "Synthesis of Optically Active a-Aminoacids* Pergamon 
Press, Oxford (1989) ) fc5 V >tt^©®i&(diii-f 5 ^feSrffl V ^X&f&XZ S, 

m tmn. mm. mm. m*. mm. &mtw hr?y 
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£tz, JjT7i/>Kte%m&K&^TbmiLT^ZZ£i)m£ (Bioc 
hem. Biophys. Res. Comiun. 206(1). 89-96(1995) £ft"Cl ^Ci^b, * 

(i) wmm 

Z-FR-MCA 
PFR-MC A 
(D) -FFR-MCA 
Z-GPR-MCA 
Bo c-AGPR-MCA 
Bo c-VRP-MCA 
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;l^vU>-7-^7i/g mm) > Boclit-/h+->«'- 

;^^nftit*ts„ ) 

(2) f*Sfc#i£ 

t h0>nmz&&tZ*i7"7'>>L%m^T^ Methods in Enzymmology V 

oi. so. m-mtsMo^m^-^mm lt, &w%Km-z> # t^> > l & 

BfcSH-HJ^A (3 4 OmM) , mm (6 OmM) N v^M^AEDT 
A (4mM) Zttmm (pH5. 5) C> t Vg&*iiT?i/>L 

p h-y>tt$) ^jn^> 2 o n g/m i ®wmzmmuz 0 ±is 

12 (1 ) £2 0 juMO^Ktt* j^KJnx. 

> s@^iai!iL/co mmmi oou oo# i^m^u 3 

1 0 OmM) , BfSH-HJtfA (3 OmM) RZffim (7 OmM) £#tf£ 
ZKfflbft ( p H 4 . 3 ) 5 0 # 1 £tiaA.T&mZ&±Uz&, &£fiJc£g;i» 
&i&SLfc7-7S/-4-;<f-/l^-7y > (AMC) 
&£J8&£&53 5 5nm, HS9&S4 6 0 nmTiliJ^Ufco 9 
*>t>iS*tL/tAMCCDft (nmo l/min) S^&fco 
B. #^ir*ft-^*-r^'>>K^£ttoaO^ 

W^m&mm&imfc? (J. Biol. Chem. Vol. 269(2). 1106-1109(19 
94)) £*jB§M£/fH ^TSrSfeKJ: mWmkZ&tzWmm£T%8L%ikiz 

MES (2-Morpholinoethanesulfonic acid, monohydrate) (5 OmM) 
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% v?^-hU^AEDTA (2raM) % i?ftXU>f h-;K4mM) x £3" 
LiSffifo (PH5. 5) iia^r^VK^Jn^^^^lSISiU/Co - 

^>t±ib c i ) ©^fiicsw (^f mm *2o tiMvmmzttz* 
■5icio^ SfCttfciBKUfco ngfti o o # i o o ^ i 

£U 3 7tT6 0^ hUfco £J£&K*/*pp&8^ 
U^A (1 0 OmM) N HSH-MJtfA (3 OmM) &tfift& (7 OmM) 
**fcfi£ffih* (pH4. 3) 5 0^ l*JO«KJfc*#JhUfc«* «^ 

3 5 5 nm, m»fcft4 6 0 nmTMfcU ±MZtm 

(3) mjm& 
mm^^m i i^^t-a 

£<ffi&frt>W$>frti±$lZs C^flOirP r o-A rg«Jt«rr«5^ 
Lt<DWm&J&ltfrt>tvf, cmmXDP r o-A rg«{i^7-r^>>K 

c i ) i*s&#& 

a. *T7i/>Lmmm&m%m 

tt©«Ba* t kmc: LT*m<tG®e>*Tzfi/ > l nfisit«jffigi^ 
om&tu zxo izm^tm-omm^ \ £?mmt lx z - f r - 
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i o o n k gfcfc 100^1 mfmmm&sttviAs o®m v \ %m 

<£U 3 7«CT3 OftfiM h Ltz 0 EJZmz®iZ£m-<DKfcW 

( p H 4 . 3) 5 0 ju 1 £Jtl;iT&fS£#ik £M^£agJ£ Uz 
7-T^y-4-^f-^TU> (AMC) 

otm.2 u i i o o # i Rzmm* i o o a \ ^jn/t-c-f 

(96) =[1- / (3>Nd-;HI-7'7> 

?<S) ]x l 00 

9 (CUn^A:^-©««f«[^fflO \ LTB o c - AG PR -MCA 

*4 o momB.ttiz&iKm^TWg.ii&wmuz* zvwm&i o o 
n i ^ 100^1 RvmjmfcfrstsDMsoi&m n \ zm&u 

S 7°C~C6 0#m-(>*^- hLtZo 5mmzm£MB&±m ( P H4. 
3) 5 0 n 1 *JD^TSJC5*{?iiiU^> SW^t»jS«IL/cAMC^trH 

#>tz 0 

MES (10 OmM) „ v^M^AEDTA (1 OraM) , v??-*Xl/ 
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HKl 6mM) tttsmm. (PH6. 0) h Mfrfifcrtx^v' 
>B (CALB I OCHEMtfcSli) *JPiBBIS«*H«Lfco -35n ±IB& 
®&KZ-RR-MCA£2 O/zMo^tctfs^Kflo*.. Xfftt^nS! 
U/Co KB* 1 0 0 u U 00/zl Rtf8*E8tf**^frDMS 0* 

&2,u 1£&£U 3 7 , CT3 0OT>r>^<-hUwo SifrjKfCiuES 

m&itm (pH4. 3) 50^ i*inx.TS0^fitL^ mmfrbim 
d. '^>mwimmm 

HEPES (1 0 OmM) > ^hU^AEDTA (1 OmM) „ V?* 
h-Jl< (1 6mM) ZttilSmM (pH6. 8) /</nV> (S I 
GMAtt*) (3 3*/ g/m 1 ) „ mmt:m®Wz 0 ±MM 

»Bz-R-MGA (BzlK>^;H^) £2 0/*M©££ir 
«k-5icjn^ SfJ&S-IHSSIUfco 8£3fftl 0 0 u U 0 0 0 1 

SM^{*:^it;DMSOSjK2 fx 1 £zg^U 3 7^CT3 OflflK 

zl^- h uco ^&tcfiisa&&#ihft (pH4. 3) so^i ^inix.TS 

E. NU^-»E«agtt«J©fe 
Tris-HCl (1 OOmM) *^t2ffl$m (pH7. 5) hUT* 

•»(si GMAttfi) ^jn* (io^ g/m i ) . mmzmmuzo - 

±ie^«{CBz-R-MCA (Bzli^>'A;H^) £20# 
M0«K»rtt*«k9»rjp^ M$£«0/c o BS^Sfcl 0 0 n u £K* 
10 0^1 &tf«fc#£3*;DMS 0&&2 # 1 *»£U 3 7'€T3 0 

a6»irWKKJKffih» (pH4. 3) 50^1 
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F. **MJ7->>fi«gtt«©ac 

Tris-HCl (1 OOmM) *fft,i««» (pH7. 5){C, 
U^>> (S IGMAtfcH) S-iJPX. (0. ljug/ml) . «&£«L 
/Co ±MMmm^. S u c - L L V Y -MC A (SucliX^ 

* Liiu s> >gs&, y (if - o •> n-en^r ) * 2 0 0 mo&kk 

&U ? SlJ£fcft£^kDMSO&&2 0 1 *ffl£U 3 7X:T3 O^Kf 
a^-Mfc, £3^IZ«EKlft*lktt (pH4. 3) 50/z l£irn;iT£ 

T r i s-HC 1 (5 OmM) , CaC 1 2 (ImM) , NaC 1 (15 
OmM) £4t»Hffift (pH7. 9) fc„ XP>t"> (S I GMAttSS) £ 
U0^> fi^^l93KU^c ±I3&affl£t::Boc-VPR-MCA£2 

o tiMoMBLKtizxuzmz.. mmzmmuzo mmi o o * k * 

30#R8>f >*a^-Mfc. KjmcttEKI&ftlhtt (PH4. 3) 50 

# 1 £in;LT£££#ikU*:&. »^6««U*:AMC*^tffijeW[(Z>« 

(2) gSSfefcJH 

1 , 2 ir^-To 



$1 #«->xx^>rpf-T-^m-siawstt (i c 50 /zm) 
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Comp. 


Cath-K 


Cath-L 


Cath-B 


Pap 


Tryp 


Chymo 


Thromb 


E-64 


0. 0018 


0.062 


0.005 


0.028 


>10 


>10 


>10 


Z-LL-H 


0.0018 


0. 0064 


NT 


NT 


NT 


NT 


NT 


Z-LLL-H 


0. 0027 


0. 0016 


NT 


NT 


NT 


NT 


NT 


Ex. 2 


0.016 


>10 


2.7 


0.33 


>10 


>10 


>10 


Ex. 3 


0. 010 


>10 


1.1 


0.33 


0.10 


>10 


>10 


Ex. 4 


0.024 


>10 


2.0 


0.47 


>10 


>10 


>10 


Ex. 5 


0. 22 


>10 


>10 


3.3 


>10 


>10 


>10 


Ex. 14 


0. 29 


>10 


>10 


4.4 


>10 


>10 


>10 


Ex. 15 


0. 028 


>10 | 


6.5 


1.5 


>10 


>10 


>10 


Ex. 16 


0.027 


>10 


>10 


0.70 


>10 


>10 


>10 



Coup. : ffi&<t&®J, Cath-K : ^t^OK, Cath-L : ijf-y^>L, Cath- 
B : ijr-fi/ >B> Pap : /nVnV >> Tryp : h U ?*/ >^ Chymo : h »J Zf 
Throinb : XD>h">, Ex. : gffiffk NT : |Qfr£?\ Z-LL-H : Z-L 
eu-Leu-H> Z-LLL-H : Z-Leu-Leu-Leu-H 
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2 *9ffl<k<&®<DX7'Zri/ >KMUiZ L ®mftm ( I C 5 0 u M) 



Ex. 


Cath-K 


Cath-L 


Ex. 


Cath-K 


Cath-L 


13 


81 


NT 


37(d) 


0.027 


21 


18 


13 


NT 


37(e) 


0.035 


7.4 


19 


23 


NT 


38(a) 


0.038 


NT 


20 


1.9 


NT 


38(e) 


0.17 


NT 


21 


13 


NT 


38(f) 


0.010 


NT 


22 


4.2 


NT 


38(i) 


0.017 


NT 


23 


1.9 


NT 


39(a) 


0.30 


27 


24 


26 


NT 


39(b) 


6.9 


>100 


29 


36 


NT 


39(f) 


2.5 


>100 


32 


66 


NT 


41(c) 


6.1 


NT 


35(a) 


0.030 


>100 


41(d) 


7.7 


NT 


35(b) 


0.016 


17 


41(f) 


4.5 


NT 


36(a) 


0. 053 


19 


43(a) 


2.6 | 


NT 


36(b) 


0. 14 


36 | 43(b) 


7.2 


NT 


36(c) 


0. 099 


25 


43(c) 


2.1 | 


NT 


36(d) 


0. 97 


>100 


43(d) 


2.1 


NT 


36(e) 


0. 31 


60 


43(e) i 


0.63 


NT 


37(a) 


0. 033 


7.8 


43(f) 


2.4 


NT 


37(b) 


0.84 


NT 


43(g) 


0.82 


NT 


37(c) 


0.48 


NT 


43(i) 


2.7 


NT 
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*om> > 7sr4 yfv fT- fe? K*f LT feftl UTfc 9 > #® 

( 1 ) #©iRMffitti»i^ 

Biochem. and Biophys. Res. Commun. 192(2), 495-502(1993) Bone 
Miner. 17, 347-359(1992)KE*B©:fr&KiS^T*T-?fco 

MUz 0 #C^Tii3?)f (6mmE 0. 5 /zmjf) £9 6^7Xf- 7 *7 

u- h©#^x;ncAn, l o 5 TO»^-g-iri 0 0 n l ©*fflra®&£ 

g (Luzex III, Image Analyzer NIRECOftg}) T*#rUT#i»iKI!IW?Si££ 

(2) mmmm 
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£3 







PTH.VD&S 


n 


Pit (.% of n> hu-;U) 




- 


WO 


5 


100. 0*9. 6 




lxlO' 4 


WO 


5 


46. 5±7. 5** 




lxlO' 5 


wo 


5 


35. 5±10. 1** 




lxlO" 6 


wo 


5 


47. 3±5. 7** 




lxlO' 7 


wo 


5 


122.8*12.0 




- 


wo 


5 


100.0*11.6 




lxlO" 4 


wo 


5 


23. 3*7. 8** 




lxlO" 5 


wo 


5 


53. 3*7. 0** 




lxlO' 6 


wo 


5 


60. 9*4. 5* 




lxlO -7 


wo 


5 


101.3*13.4 


iy ha— )V 




wo 


9 


100. 0*9. 0 




lxlO' 5 


wo 


9 


51. 6*3. 3** 




lxlO" 6 


wo 


9 


68. 9*6. 2* 




lxlO -7 


wo 


9 


99. 5*7. 5 




lxl0" 8 


wo 


9 


118.5*8.7 



** : P < 0 . 0 1 Dunnett test (vs 3 > h o-;U) 
* : P < 0 . 0 5 Dunnett test (vs n > h P— )V) 

rPTH, VDMSJ liPTH (1-34) 1 0" 8 (M) „ fc** ~ >D (1 

> 25) i o- 9 (M) *%\zmaLtzzt*, rpitj (ip i tmmm. 

PTH (1-3 4) tr«fcQ^je$n^7>y No^;i/'>^AJiigEtcm-^ 
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mv j eti j enmsn r ^&^iu 1 5 pth(i-34)£33# 

g/kg&mi*S&$\sfco PTH (1-3 4) £54 5£tti:3MLU 
©-f*Wt*^'>*A<D«t£, W*»#W»*SERA-2 5 2 (MS 

mm *ffl^rweufc. it**«4c*f 0 



^4 AJtafficafrrsSft* (&T&-$) 







PTH(l-34)&g 


CaiSE(BM) 






WO 


1. 44*0. 01 


n> ha— ;U2 






1.34*0.01 




300mg/kg 


WO 


1. 37*0. 02** 






WO 


1. 51±0. 01 








1. 41±0. 01 


4 ©*fc#& 


200mg/kg 


wo 


1. 47*0. 01* 



** : P < 0 . 0 1 Dunnett test (vs n > h D-;U 1 ) 
*:P<0. 0 5 Dunnett test (vs 3>hD-;l/l) 

rcamau \±fa*ij)\s } s*7i*w&w%fe±w$$m. (n=6) 

"To 



a&tiiew. am. mm mi mmzzzm 

n&^. xi*. tttmomm mi m&siz*ztmnw*<D^ 
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mm. >o>yzr^i xij+i/;^m, — &&Kmi^tittt%wm 
Kim®, mmmojiommi mm, mm, mm, ®m\*izm 

mm, fum&zttZo *m>mm. mmmtbxa, wnammm 

co.*? zt>iz®mm. mmm, mm. &mi, & 

fe<m mm ?9 v-x) , mfm&m mm rwiyn, rx 
<D&otm®)m*^A,xt>£^ 0 z.ft*\mzAi/<<?7-v7% 

tiit^^ n^c a^rfiSA 1 B Sfc 0 ©f9:4Sli. ftnftire 1-200 
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mg/kg^M4T0. 1-1 0 0mg/kgtfW2L<, £ft£l 
0T**^i±275S4IIUrWTft4$nS*\ 1 B 3 0^52 4ffirt 

c-P r o-N 1 e-H) <OH-NMRX^ h;UST£*o 

03 ligg&feW 5 T^tlfcN-T-fef-^o U o ;U ( A c - 
P r o-Ty r-H) <DH-NMRX^ h;l^Tfc£o 
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mmmi 



Ac-Pro-Arg (NO,) -ol (7^3-40 




C0NHCH~CH 2 0H 



(CH 2 ) 3 "NH -C^ 



,NH "N0 2 



(1) Boc-Arg (N0 2 ) - OH^t, B o c - A r g (NO g) — o I ( 

Boc-Arg (NO 2) — OH (9. 5 7 g, 3 0 mm o 1 ) £DMF ( 5 m 
1) iTHF (150ml) OifL'fri&l&lZMM Un NMM (3. 3 6, 3 0mm 

0 I ) %Mx.xmM LtZo - 1 5 , CfC^iPT> * o D^ixf;l/ ( 2 . 8 6ml 

, 3 0mmo 1) L 5 ^K«£#L^ 0 ft(^T> -6 0°C{r^T. TMWfc 

IJ^^h'J^A (3. 4g, 9 0ramol)«lfc o >^;-;K2 5 0 
ml) *«T*-1 0-0-C-C1 0#HJi!#U 1 Niglfc (6 6ml) £JU/lT 
pH*4~5tLT^^;-^*«4l/fc. &B&x^;l/ (15 0ml) ^H*|K 

gft$l6. 2g (IR$6 7%) £®fc 0 

(2) Boc-Arg (N0 2 ) -ol iTJlo-jV) frt>& c - P r o - A 
rg (N0 2 ) - o 1 (7;lo-;l/) O^fig 

Boc-Arg (N0 2 ) -ol (1. 53g, 5mmo 1) IITFA (20ra 

1 ) £fln*x &*PT1 O#Kft#&«J0TFA£@£L*:„ Mt£4. 1 N£ 

(1. 4 6ml, 6mmo 1 ) «jtoU &t>T^-x;U£j!jn;i 
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Tit»ilt«|{U-f;l/T^Lfc 0 DMF (8 0ml) KigjgU #*PT 
HJxf^TS i/TpH* 5 lOWKLfco Ac-P r o-OH (8 0 9mg, 5 
. 1 5mmo 1 ) WHO OB t (8 64mg, 5. 3mmol) £igJi?U - 
lOtCWEDCI (9 7 0^1, 5. 3 mm o 1) &MT L 3 BSHEtSS 
*fc 0 DMF^M, !S«E** (5 0ml) WL^DDtW»Lfc 
o **«*UT»fflLfc**1fc**t*fc, ODS-*7A (YMC, 3 0x25 
0mm) izmm^tZo 0. 1%TFATM> 1 - 3 0 %7-t? Y- h U /b/ 
0. 196TFA (6 O^Ofi^^SE) T*ffiL^ 0 77^-> 3 > (1-5 
0) &Jfeab2£|&tHft$ % ^DD^A/i-^P^^ttlSiLTgW^l. 5g 
(TO 8 7 96) Zfttzo 

Ac-Pro-Arg (NO g ) - ol (T;Un-;U) A^Ac-Pro-Ar 
g (N0 2 ) -H (7/Pft K) 




CONHCH-CHO 



(CH 2 ) 3 -NH-C^ 



/ NH *N0 2 



NH 



Ac-Pro-Arg (N0 2 )-ol(344mg, lmmol) £&;fcDM 
SO (2ml) |C*ffU iSrTEA (41 7ml. 3 mm o 1) £»U 
^^TS0 3 -Pyr (477mg, 3mmol) OfefcDMSO (1. 5ml 

) ®m®ML4 o&temwitzo nmy. * ci 2m o ^1:50 

%TFA (100-200/cl) £in;LTpH£l <hL*:„ 0DS-#5A (Y 
MC, 3 0 x 2 5 0mm) 0-2 0967-tr h-h'j;l//0. 1%TF 

A (8 0#Rg©B&jgjg4gBE) "C^aiUc 0 #® I (7 7 ? •> 3 > 3 9 - 5 7 ) 
aCJ^BI I (75i7-> 3 >6 0 - 6 9) U *tl**litt** 
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ftWlfrZl 3 9mg 40. 696) &tf#© I U^lOOmg (1RJ£ 

. 2 9. 2%) £*#*: 0 

Ac-Pro-Arg (N0 2 ) -H (T/l'fk K) *>£A c - P r o - A r g 
-H (7;l/ft K) ©£i£ 




Ac-Pro-Arg (N0 2 ) -H (MI I, lOOmg. 0. 29mmo 
1 ) (3 0m 1 ) IzmmU 5 5ml, 14. 5mmo 

i ) zmztzo 2 o %imit>* s ? t J oA&tmnm (30m g )^^;-;K2 

0ml) (0. 5ml) \zm>mLTtoZ-tz'&. 3 0^C©zK&±2. 55^7* 
^#X£3tl;*:o fc&&£at£&7k (10 0ml) £M?LT* Ltz 
o flC/s 7K (1 0 0m 1 ) ZtoZtz&x.-T»VftftLm%t&&\utz <> Ht.^ 
fi^f- K£ODS-*75A (YMC. 3 0 x 2 5 0ram)i:ftAU 0-2 0 
%T^Y-Y^)^/Q. 196TFA ( 8 0 #B©iISIagj&*JBe) T&ffl Uc„ T 
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;U-r k Kfi$irc5£t>l£&£l&£* U:77^-> 3 > (4 5 - 4 7) 

$u smmi lmg mm. %mz 0 

(FAB) xm/z 2 9 8. 4 [M + H] + 
H-NMR (2 7 0MHz, DMSO+, TMSf^SP^) 

m. 5 



i MS 



1. 


4 - 


2. 


3 


Ac + Prp, Arg-HOiS-, r-CH 2 (11H) 


3. 


0 - 


3. 


6 


Pro. Arg-HO£-CH 2 (*) 


3. 


6- 


3. 


9 


A rg-H©a-CH ( 1 H) 


4. 


3 - 


4. 


. 5 


P r oOa-CH (1H) 


5. 


2 - 


5. 


3 


Arg-H 1] J - frT I ><DH (ft 1 H) 


6. 


4 - 


6. 


7 


Arg-H ij)^\£j-)lTl >O0H (ft 1 H) 


7. 


4- 


7. 


5 


Arg-H yT-i?;&<DNH (3H) 


7. 


6- 


8. 


0 


A r g-H©a-NH ( 1 H) 


9. 


3 - 


9. 


5 


A r K-H0CHO (*rrrt\) 



Ac-Pro-Nl e-H (T^xt K) O^-fiSc 
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0 I 

(CH 2 ) 3 CH, 

(DNle-ol - HC1 iTJV^-jl) j^bAc-P r o-N 1 e-o I ( 

Ac-Pro (629mg, 4 mm o I) , N 1 e - o 1 • H C 1 (6 5 7m 
g. 4. 2mmo I ) SOTOOB t (7 1 7mg, 4. 4mmol)£DMF 
(4 0m t ) izmML^ - 1 0*CIC^T> EDCI (8 6 5// 1, 4: 4 mm 
o 1) *i»TLSffl-C»«a#Lfe. Rj£ttK**3taitt»J:f-;UT**»*S 

tK (6 om i ) ic^jBL^sttiat^a^^jcy^^ 1x2 20m 

5 0mg (IR$8 2. 5 96) *»/c 0 

(2) Ac-Pro-Nl e-o 1 (T^3~;P) *>t>Ac-Pro-Nl e- 

Ac-P r o-N 1 e-o 1 (2 5 6mg, 1 mm o 1 ) £&zkDMS 0 ( 4 
m I ) IzmmL. SiSTTEA (5 6 0 ^1, 4mm o 1 ) %mMLtz 0 fc^T' 
, SOg-Pyr (637mg, 4mmol) ®&zkDMSOig& (4ml) £• 
»L1 OfrmmWLtZo &*PT> 0. 0 1 96T F AtJc (1 20ml) J&finx., 
ODS-ij^A (YMC. 3 0 x 2 5 0mm) iC£AU 5 96- 5 0 96T* Y- 
h'J;P/0. 196TFA (6 0^ISO®»»S43ge) TjgffiUfc, 77^i/ 3 > 
(3 1-4 3) £Hi6 N SWg«:illSLtEtPJ--*#T0DS-*5AT|||«Lfc 
o 75^i/ 3 > (3 0- 3 2) £&ftft&ttftU Ititt 0R*3 5. 4 96) £ 

W D 0H-NMROf-m2 K***. 
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Ac-Pro-Tyr-H (T;l/-rfc K) <D&& 




(1) Tyr-OMe-HC l*>t>Ac-P ro-Ty r-0MeO^fi5t 
Ac-Pro (9 70rag, 6. 2 mm o I ) N T y r - OM e • H C 1 (1 

. 39g. 6mmo I ) MOOB t (1. 02g, 6. 3mmol)^DM 
F (30ml) IzmMU - 1 OriC^ipT. WSCI (1. 15ml. 6. 3 

mmo i ) ^mTLmu-c2^mmwLtzo dmf ^^mwt^MzmmL 

PEizmmb^D->^m^xm<tLtz 0 (20ml) izmmt. * 

80mi) *An^Ttffmt^TOtr^it*u/co ix2 amm 

. 10ml) (DijyA&MLtz, * 9 J -A'XU^S*^ I P E iZ®ML^* 

■*>%Mz.xmFa<tLtzo mmmLxstomi. 8 g or$9 o%) zntz 

o 

(2) Ac-Pro-Tyr-OMe^bAc-Pro-Tyr-ol (T^3 

Ac-P r o-Ty r-OMe (1. 2 g, 3. 6 mm o I ) / -frt 

THFOl^l (7 0ml) Kig*?U gi&Tigft >J f- * A (2 2 9mg, 9 
mmo 1) iTK^ISo^hV (3 4 lmg, 9 mmo 1) ^-i&j&DLfco 
2B#fig& x i&fb'J^A (2 2 9mg. 5. 4 mm o 1 ) «fc7K3ftel29^ h y 
OA(2 0 4mg, 5. 4mmo 1 ) £3s*n L £ £ K 1 . 5^BISiSLfc 0 StE 

«ic l Nigg* (10ml) *to*.fcfc*«te«*Lfco &££t&?n££*i::fcj|¥ 
L * d n *;UAT g fl»£«iaj L fc„ fftffl &£&zkHt@& v > ^ A ? 
n p L I P E fcimfcTHfl: Ltzo -MzmM'&J ? J -fr* 
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S*U mt\z lPE£ijnz.T'&ik<tLtZo tttt&ttttLTgftfH 6 Omg ( 
JR$4 1. 8%) %&ti 0 

(3) Ac-Pro-Tyr-ol (7;Un-;lO fr&Ac-Pro-Tyr- 

Ac-Pro-Tyr-ol (214mg, 0. 7 mm o 1 ) £ T E A ( 4 4 
8^13. 2mmo 1 ) StfSOg . Py r (446mg, 2. 8mmo I ) £ 
fl!^T^»J4 (2) tmmtZLX. g^lOOrag (1R$4 6. 9%)£?# 

/Co 

* 0 a o©H-NMR©-r-*£ !I|3 K^To 
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##0J 1 

L -7s=/V7 7-7 — /K4-54g, 30.0mmol), *s%Astf~;V- L - 

7°n y V(8.23g, 33.0mmol)tf> N,N-^p< *7HfcA^T 5 K(100mI)O^^{d N 1 - 1 K 
n df y^yr h VT A<6.08g, 45.0mmol) > 1 - ( 3 - fvVT ^/T'd f/P) 
- 3 -x.f-frUtVi£*M % K£®&(6.90g, 36.0mmol)Sr^Px., MT 5 R#ffiSfc# L 
fee SCT&ICTkSrJnix:, Itlxf^illlLfc, ttSJ^ttETfeeWS 

Sri*/—*'* 5- ^ tc <t «9 . 1 — ^y^/W^i/^yu^/u-L- 

yn !);l/-L-7s -yl^T 7-7 -A<7.92g, 20.7mmol, 69%)£#fc 0 

2 

L-n>f i^TS K 
#%M 3 

4 

5 

1- (1 -^$?/U:fr*S/;&*/jJ?=>u— l-^p yyW-L-PW' V/V) -4- 
(tert- ^ h 3- yVT}? si/V) i^V 
6 

1 -^^y^/V-L-T'n y/V-L-o-Y^/— )V 
7 

1- (tert-y K^rv'^yu^/U) -4- (L -7°n y /U- L - 
7 ^>(790mg, 2.0mmol), 4 - v?* fvVT ^ / t° V *? V(20mg)tf> t* y ^(15011)0 
MT^^y^/W^n y K(340m & 2.4nimol)5r}KTL, 4 B$f?Ufl&# L/t 0 

»AiD*c-Clg*ft*«, h y *A-e«*U «BET»*LT, 1 - (l 

-^y^u-L-yn y^-L-n^r^/u) - 4- (tert-y 
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t°^7 ^V(1.02g, 2.0mmol, quant)£#fco 
8 

17.62mmol)<7>^? / -/H100ml)?g?&{-, 1 0 A-j^Hl(610mg)$r*n^., 
*3?#IHIaT\ il-C5. 5f^ra«^tfc 0 *MK*rtt*U i8^«r«ET»iRI L 
T, L-yny^-L-P^i/; — /U(4. 14g, 17.62mmol, quant) £#fc 0 

9 

1 - (ten- ^ h i/*/W5j?-/W) -4- (L-yn'J/l'-L-n^ fc°^< 
1 0 

1- (tert-y h^tf/M?-/!') -4- (L -^n y /U- L - P >f WV) 
7^V(790rag, 2.0mmol)tf>t°y ^i/(15ml)©*S9Eli, ifi^yfy^^*-^? 
nj) K(420mg,2.4mmol)£iffiTU 5^t»#Lfc Q £JS*ttl£*«r*n*.» g*g^ 

4- (1 -7i^M^-L-/d y^-L-n^Tv'^) v^UOg, 
2.0mmol, quant)£r#fc 0 
#%0J 1 1 

7i-;W y WJ— K260mg, 2.2mmol)Or h 7 t Kn 7 7^(15ml)^l^, 
3ML-C1- (tert-y -4- (L-T'pU/I'-L-d^^) 

t o ^^v ? >(790mg,2.0mmol)^P^., 1. 5 mmtikW Lfco &J&*gj££«*eU # 
<bnfc^^i4aait«:> J ^^/^-x/V'-C^i-S - £ I- J: <9 , 1 - (tert-^ h * 
i/jl )Vi£=.)V) -4- ( 1 - 7 1 >f A'- L - 7*P !) /l' - L - o >f •> 

)V) t°^<7^^(920mg, 1.78nunol, 81%)£r#fc 0 
##0)J 1 2 

(3S) -3- (N-^^i//^dr^/U7j?^WT5/) -i-^nn-4- 
7i=/V- 2 -T'* / >(10g, 3.01mmol)tf) N,N-^y )V0v\, J*T % K(30ml)^*& 
\Z. S ^ y ~/K0.46ml, 4.52mmol) h U £ A(640mg, 6.02mmol)5rJ!)P^, 
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M-c4(*ffl»#Lfc. KfcmmizfczMx., Bix^-ettWLfc. mmm* 

afclwTir h y /KSOrnQSrAB*., 0tT3 K !J * >(0.54ml, 
3.79mmol)£iffiTU 1 B*IRHt# Lfc. R/fc^ttfcTKSrJHJai, ftSxf;^ttWL 

tta«v ; ^^/^-x/i'-Cgfe#-r5^i{cJ:«9, (3S) -3- (N — <>V 
fv-fr*^* >\>i£-)VT % J) -4-7x.~/u-i - 7i=W-2-^yy 
&$l£(370mg, 1.37ramol, 45%)£#fc 0 

UliSfll 6 

1.77mmol), N,N-i^^f ;^/^7 ; K(20ml)<Z> , t°n y i?y (0.30ml, 

3.54mmol), 1-tKnif S/^t^y bV7 y-yK360mg, 2.65mmol), 1 - ( 3 - *? 
* +frT ^ y y n fcVU) - 3 -=.5-A,*fr-#*M ^ K&8&£(440mg, 2.30mmol)£ 

i^/p=7 : 3) -CltjKt, 1- (l-^^t*V^to-L-yn!J 
^-L-7i=/V77 -/V) fcT n !J 5? >(520mg, 1 . 16mmol, 65%)£#fc 0 

Hffiftl 7 

1 - (1 -^y*>**V*^sA-L-^B y/W-L-7a=/VT7-^) 
- 4- **f-;]s\i 0 Myitis 

mmm 9 
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MMM l o 

mmm 1 1 

-4-t Kn^S/fc^y ^ 

nmw 1 2 

1- (1 -^^//fA'-L-T'p y/U-L-o^^/U) -4-t Kodfi/tx 

y 

njfi^j 1 3 

(3S) -3- [ (1 tl'i?A'**is#*tf-*-L-'7u V fr) 7^/] 

-4 -7s=^- 1 2 y % S 

nmm i 4 

(1.91g, 5.0mraol), h U x-f-frT % ^(2.02g, 20.0mmol) t^nn^ :/(15ml)£>*§ 
*H1, 7/^y|«Tt a !J-7^ t/l/7 7- h y K(2.39g, l5.Ommol)0>^ 

fTP*****/ K(8.0ml)#*«: 5tTlTL, 1 . 5 tifffimW Ltc 0 KJE&aSSKt 

W7^o^ hf77-f- Ggtbifc ; Vnn-fo)\>& : p<*y — /V= 9 8 : 2) 
TftSiU 1 -^^^/V^dri/^/l/^n/iz-L-yo U;V-L-7i^77 = 
/K1640mg, 4.31mmol, 86%)£r#fc 0 
mk\Z. LT, mT<Z>3l«&0»J 15-16 (^{b^^^Co 

mmm 1 5 

1 -^^^v^-^r^/i^TK^/u- l -t^d y /l'- L - D^T /W 

mmm 1 e 

1 — <l/V4A>— L-7p]J/t'-L-n-fv't-;i/ 
Hfl&W 1 7 
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(440mg, MSmmol), ah*/ t^ifc^fvl^Oing, 2.31mmoI)&^^ U^^y n — /!✓ 
(140mg, 2.31mmol)<Z) hA>=.>(5vaS0BWi\Z % * a. 7— 4A(100mg)t p 

1 7K»(60mg, 0.3mmol)»x, /tof&gfttT 30 #fSJfc# 

- ; : mm^*= 1 : 1) -eitisiu 1 — -y^/l^*^ 

L - 7°D y ;V- L - 7i=/l/7 7 = t-^ ^Uls T "t ^ — /V 
(300mg, 0.71mmol, 61%)£#fc 0 
UliS^J 1 8 

60%7kmit~r h ]) [7A(50mg. 1.24mmol)<£> 1,2-^7 h*i/^? V(10ml)^jd?(C, 
TVI^^CSftT, ^3i^/W(280mg, 1.24mmol)& 5 1 "CMT U 

^fit3 0^ttjfb fco St/ 5 °C IZ. £ T'#*P L ft, 1 - *0 S/* yv 

^-L-Zo y^-L-7x=/UT7=^— /K430mg, 1.13mmol)tf> 1,2-^7 

frDy&t hfyyj- (*gfflf& ; ^MJ-J" : g^g?jc^= 3 : 2) tg| 
U ^?vP (4S) - [ (1 — ^^l/t^i/*^^- L - 7*0 !J;U) T 
5 7] - 5 - 7 3i =yt— 2 -^yy- 7 a— h(120mg, 0.27mmol, 24%)&'&fc 0 

mmm 1 9 

1 <V 5^*"* L-7°o!J;U-L-7 I =/VT 7 =■ ^(700mg, 

1.77mmol), N,N-^^f^;^7? K(2OmD<0*iRl;:» 4-7 h*^?*^-^ 
(286rag, 2.30mmol), 1-t Kn^f^y/ h y 7 7*-/l/(360mg, 2.65mmo1), 1 - 
(3-^7 f-JVT - 3 -^>\>%>\,i£i?4 % K&S£i£(440mg, 

2.30mg)Sr)JD^ x MT2«FW»#L*: B £)£M?U:*&;!jn;U IBR^/vettm 
Lfc„ ttffi^Srfia^mWTK, l&fb£:!**-?J||fcfti*ft, **«W-r^S/^A-C 

57 



WO 98/01133 



PCT/JP97/02357 



mmm ^n*^ : 8:2) -%\z.mm?*~* yry?*- 

; ^on*;^ : /.*./-/U=9 5 : 5) T?tt*iU 4-* 
— h(183mg, 0.36mmol, 2\%)%'fttz 0 

mmz lt „ tiiTo^wj 20-21 (Dit£Vo&nft 0 
xmw 2 0 

h 

H«50iJ 21 

2Ufc0iJ 2 2 

1 — ^v^^^tf/M^/U-L-^n y 71 — L-73i^/VT7-^(700mg, 
1.77mmol), h/^^(20mI)W^l^^V^ 7y^n 7j / — /V (390mg, 2.12mmol), 
4 -*J*W7 % J fc° y v^^Omg), 1,3- * K(547mg, 
2.65mg)^Anx., ^UT4mmWLtc a KffiSSfcK:* frill*., ttfift^^^^ttUti 

L-yn y ^-L-7x^77=t- h(374mg, 0.67mmol, 38%)£^fc 0 

mm\z LTummmM 23-24 ©A:^*«r#fc 0 
n mm 2 3 

HJfcfcl 2 4 

3 -y/virn - 4 hn7i-;v l /v- l-t" 

a y/v-L-n>( W— h 
HJftM 2 S 

1- (1 — ^V^/U;^dr^#/W/}?=/i/- L-7"n y L - n ^ -4- 
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(tert-y h Z-i'jJA'tfsifi') ^7 i?y(1.02g, 1.93mmol)<Z>p< * / — /K20ml)fg$ 

S££3SMeu g^^^-c^L, fi&MWTk-C^Lfco Wg£&*n£i£* 
Tifefr&, «tK^&^*^!7AT8*£U &JET«*ILT, 1- (1-' <>i? 
>VOr* isjj Asi£~J>V- L --fv V As— L-vJ is As) t'^-y ^:/(700mg, 1.62mmol, 
84%)$r^^ 0 

mmm 2 6 

1- (l-^y/'f^-L-yn!J;V-L-n'fV;i') -4- (tert-^h^^ 
t°^7 vM970mg, 1.94mmol)«>^ P nm^ ^(10ml)^(-, h U 7 

(l-vO-y'xf/u-L-T'ny/l'-L-n^ fcV* 7 ^ V (790mg, 1 .94mmol, 

quant) £#fc 0 

[5j#Ul LT, £IT©**W 2 7-2 8 (D^^Sr#fc 0 
HJfctfiJ 2 7 

1- (l-7*=A'j!l^ J E'f*-L-7*ByA'-L-B-f5//l/) t°^7^^ 

mmm 2 8 

1- (1 -7*~;]s*;V-fo~;V-L-'7v y/V-L-n>f v'/W 
2 9 

! _^<^i?/i/^-dp5/*/i/^=:/U- L-7"n ]) L-vJ is'sT ^ K(1.55g, 
4.29mmol), N- * ******** V V(1.42ml, 12.9mmol)<Z> N,N-S^ fVl/^/WAT % K 
(20ml)*gf&^ 0 < t-C^^-=/l'i7 n !) K(0.47ml, 6.44mmol)&i&T L > 2 NfF^SI^ L 

kftfc^jg&^y #^#7-^:7 n-v- h^77^- ; 9 nn tit. A? J* : p« 

^/-^=9 9 : 1) -?M&iU 1 - ^<lsV /]s**c is jj/Utf^/ls-N- [ (S) 
- 1 - isT J - 3 -tf-As^Wl - L-7°n U ? K(825mg, 2.41mmol, 56%) 
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MMffl 3 o 

M360mg, 4. 23mmol) , f(>7t Kb 7 y is (20ml) T /Uzty 

%mT-76x:-^ -rwjf-vj* (i.eu^^>tm, 2.6^1,4.22^1) &mx^ 

2 O&fflHtWLtZo Rlfcmz., 1 L-7°tt y /U- 

N-y h^v'-N-^^/U-L-o-f ixVT^ K(860mg,2. 12mmol) % xF7t K 
D77y(i0n.l)©MS:Jflx., 1. 5^ra«^Lfc 0 RJES^^fiSlP^kT^n 

^7h/77<f- (JgWifc ; : meSt=^^=3 : l) U 2- 

( l — '<>i?si'$-*i/%/\'tf=.;\'-L-7 9 x3 y ju- l - n^f 
(200mg, 0. 47mmol, 22%) &#fc„ 

3 1 

2- (1 L-T'n y /p- L-n>f^/U) -2- 

H2£$j 3 2 

l-^^->-L-7"n y^-L-P^^^(360mg,0.99mmol), N,N-^ 
* 3-^**7 5. K(10ml)©*ttJi:, 2-TS! /:7^/-/Wl20rag, l.Olmmol), 
1-t Kn^^^V h >;Ty-/V(150mg, 1. llmroolh 1- (3-^^7 5 
J tVU) - 3 -*.+A,*As$*M % KJ£gfc!£(210mg, 1. lOmmol) fcJPx, ^ffi 
TiB#Mft#Lfc 0 &&&m\Z7k&to*.. B»x^T?«iil|Lfc 0 ttW^^Tk^ 

(50ml) izmW U p - h/^^X/l<fr^m 1 (20mg, 0. llmmol) StJPpU 4 

fro #W:SI^^!J*^7i»^nYh/77^- (*§tfi$£ ; hA^i' : 
^m^=3 : i) -cUtSUL, 1 -<<l/*jA>*r**,1tAriSlzzA,- N- [ (S) 
-3 1 - (2 -^Wisr^^V y A<) r/fvl'] -L-T'n ]) is? % K 
(310mg, 0. 71ramol, 72%) &ftft 0 
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mmm 3 3 

(360rag,0.99mmol) „ T V 7 t Kn 77 (10ml) T/^^VftftT- 1 

OfC, ? n a (0. 11ml, 1. 15mmol) „ N - * A** >V * U V 

(0.13ml,1.18mmol)SrAnA, 3 0 5MW«#Ufc. 2 -T S J ft7x / 

-/KO. 12ml, 1. 12mmol) KM*., gi£T 3 BSftSJfcfli U $ btC3^B3iSSIT»^ 

-L-7°n y ^ K(330mg, 0. 73mmol, 74%) £#fc 0 

mmm 1 4 1 mmt Lxurommm 3 4 v>\t&m*m^ 
mmm 34 

mmm 3 5 

( a ) Tfr^^mT**-*? V t^t n y K(0.42mL,4.48mmol) * ^> 

50mL iZfeM L'7*t\ZXiS* W>XAsM*/ K 0.96mL £»$>o < 9 ?8T Lfc<£*>> 

i -^y^/i't^v/^/i'^^^/U wv-l.7°d y/w-L-y/wn^ w— a* 

(1.5g,3.7mmol)<Z>i£ft^ ^ V^flSffi 5mL SrJDOx. 2 imSLW Lfc„ h » S V 

3.0mL ^>(JPL$?>^-10 1 C^T$b^3^8l#L7i:^^, RjS«f«Sr^b^^ 

(btitzm!&% i/ v % Vfr* 7 & ? & ■? h 7 a — tc-cftsafctrv ^mt* *• ^> 
Rvmt* t * * j -jwm&t&mzxtemL, Mfo-rz 1 

^ i/jj;\stf~;\"!r y i/;V.L-yt3 y /V- L - J fl/u J /^(1.30g, 3.22mmol, 

87%) (^ifeSWift^) &#fc 0 

( b ) 1 -^VSM/** ^*/^^^-L-7°n y ;V- L - J ;wn ^ W"— /V 
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mmm 3 6 

(a) 1- (1 ~'<l'i/)\'jr**S'ti)\>ifs—>\,y\) i/jv- L-7n ]) ;u) -L- 
/ tvuj is/V^u*/. *f-f\,>r Y ^(O.lOg, 0.20mmol)Oi^ ^/UjJvUAT ^ K 0.5mL 
#ttfc 2, 6 - IfX h V yfr*u * ^£,&#&(67mg, 0.26mmol) t 7 vit* V * 
A(30mg, 0.51mmol)£aox.l:&a# Lfc 0 r/t'.t fiW7kOiS£&8£<A 

g^m^vU (1:2) (OmM^m^l- (l-^^iS/Uttisjj/Vtf^/uyyi/ 
/^^^o:^-h(79.5mg,0.12mmol,58.6%,^fi|fe, Jft^) *'&tz. 0 

(b) 1- (1 -^>i/SU**ciy%A>tf-/]sy\) iy^-L-^a }) /I,) -L-y 
;Wn/fi/;i/^^ 2, 6 -*J# n v<^y^— h 

(c) 1- (1 — «>v J /^^rv'^yP^/W^'lJ^yu-L-7 0 ay^) -L-/ 
/Pn^Wfyl/ (R) - (-) -a-^h^7i=^W-h 

(d) l- (1 -'<>v 5 /u^i/^7V^-/i.^y ^k-L-T'n ]) /u) -L-/ 
juuj i, n, ^ ^-,\, - 3- 7l ^yuyn t°^— h 

(e) 1- (l -s<lsi?;V**isj]ji,iS~;\,-L--fxi y/U) -L-y/Un^v 
As*?- A* 2, 6-^BDKyyi-|, 

(f) 1- ( 1 -^V^^->*;V^;v- l - ^ n y -L-y^n^-> 
t^^^fV 2, 4, 6 - h y ^ nn^y/i- h 

H%0H 3 7 

1 -^^^y^dfi/^/W/K^- L-7"n y V(250mgJ.0mmol)£i^3vl'7jvi' 
Kl.25mLK&#U 9 6^r^-^x;V©5*i (l*IJ) K^KL 
fctf>t>> -^H-etV^ 1 - t Kn drt/^^y h y T y*-/W(47mg, 0. 30mmol)^^^ ^ 
/M>/W*T5 K0.3mL^f , 1- (3 -i^pt fvUT S / 7°n fcVW) - 
•ti)\>i£\?s{ % Kifi&J£(46nig l 0.24nimol) <Dt^ ^vMvWAT S K0.3mL^ S:^ 
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X., DL-2-7^-3-^f;W-l-^/-/K D L- 2 — T 5 J -2-/ 
=f-)V- 1 -Zf?;—;V, D L-2-T 5 J -3-73i=./U- 1 -^o/V- /K 2 

-7^y-2-7i ^ y — /k DL-2-r?;-i — 

**5-)Vfc>VJ*T % K lmol 0.25ml V>V b\Z-VJ VT" 

p fcV^^/UT ?y 0. 045ml fc^eh^P^T 2 0 #«#2£fll#S:fTofcf£/tf 

Aofc 5 tc^ftJ&K&rttWSMi U*— r ^»«r«E»IB U 

y X 4A $5fc & 86mg T oflD K'ViS-V^tvvfnt—V (86mg, 0.4mmol) £r 

U (a) l -^v^yu^-df v-7J/W/1?=:/u- L-^n U;u-DL-/<!)t- A- 

(0.6mg,), (b) 1 i^v J /^drv'7J^=/U-L-7°n y/V-a-7<^-D 

L-77=t- /K0.2mg), (c) l-'<y^l't^i'*^A'-L-7'D!l/l' 
-DL-7i=^77=t- /K0.2mg), (d) 1 A*** i/ % A<i£— /U- 

L-7°c y/V-DL-7x-;l//!J /W(O.lmg), St/ (e) 1 

* iX^7/V/-K=^- L-7nyyi.-DL-; y "7"— /V(0. lmg)?r^fe 0 

3 8 

n»j 3 7 1 mm^mm Lx^-fo{t^m^mtz 0 

(a) l-tert-7^ h * v'TJ/Mf^/U- L -:7°n yyl—D L-Jfc^T 7 ="7— 

(b) l-tert-^ h=¥v^7J/^r:/l — L-7°n y/V-DL-^Dt^ 

(c) l-tert-y h*i/jtA*fi—A'-L-'7u y^-a-^f^-DL-77-t 

— ;u 

( d ) l -ten- -f Y * i/HAsTR-fr- L -Zfn ]} /W— D L-7s 7 ^7"—^ 

(e) l-tert-y h^tfyM?--*'- L-T'n y/l/-DL-7i^y ">*7~ — /V 
( f ) 1-tert-^ h*i'*Sl'$-fr-L--7u y^-DL-o^Vt- >V 

(g) l-tert-:/h*^#/W}?=/l'-L-:/n !)/V-DL-^oo7i=^77 = 

(h) 1 - tert-y h'Jr^TJ^^/W-L-T'n y/W-DL- 0 - 7^71^7 

63 



WO 98/01133 



PCT/JP97/02357 



( i ) 1-tert-y h*v-^^=/W-L--7°D D/V-DL-Z/W^f- /V 

mmm 3 9 

(1 -^yis/u** i/1o;vifs=.jv-h--fx2 - L - y J i/fr-Jri * 
ff-A'tr hV(0.30g, 0.68mmol)tf)^ / f/V^/UAT 5 K 3.0mLgfcf££ 6$<£> lOmL 

g?(3lmg,0.12mmol), 3, 5 h p£&#$(25mg,0.12mmol), 4-^h^'>* 
/W/tf=/^,&#&(22mg,0.12mmol), 4 - ^ n a ^S#^(19mg t 0.12mmol) > 3, 5 
- i?9 o n £.&#®!(23mg,0. 12mmol), 4 - o 2c&#|fc(17mg,0. 12mmolK & 
B'JjBltaiitfcl*? Wfc* U «7 A(25mgA43mmol)£^;ft^;h,l~An;i, ^?&KT 8 B# 

^.J:<*«!L3i— ^^SSrttWLfco «BE»*L, (a) (l— <i/^t^rV 
*A'^-l-t'o y/w) -L-y/Un-< S/7l'.?«?Vl' 2, 6 - h y 7/1^ 
to^f;i"<yy*x- K (b) (l -^y^^v*;^=^-L-7o U 
;\,) -L- ; /VuJ *yjVt*f-;\> 3, 5 - h n^y/x- h % ( c ) (1- 
^<>i?/l<**i/%jUtf~jU-L-7v y/V-) -L-y/Pn^>>/Vp«f-;U 4-y 
h^^/M^/l^i^/a:— K (d) (1 <>i?/U**i/U;Utf-/l>-L- 
-fn y/W) -L-y/Vo^T S'/MfvV (e) (1- 

^^^/U^^^7>^^^-L-7°n y/U) -L-y^n^ iy/vy ^ 3, 5 
-^bo^/i-K Stf (f) (1 -'<^^/^*^/VtJ?-^-L-7 p 

mmm a o 

(a) (1 -^>^^^7J/P#n/U-L-7°n y/U) - L - y >f ^/U^ 

(b) (1 -^y^^-dr^^/W-K^/P-L-^P y/V) - L - y />p 

(c) ( i -^^^^^tj/u^^/u-l-^d y /U) -L-y/vo^v'/uy 

2-^pp-3 -t°y v?:/;2;/M^>l<— h 
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(d) (1 -^y^t^i/^^-L-T'B 11^) -L-y^D^->/Wpt 

2,4, 6 - h y p< ^/V^/a:— h 

(e) (1 -^<yj?A/t* J /*A'#5A'-L-7'o - L - / /Vn i//t^ 

mmm a i 

2-?uv hV j-Jls V ^>(lmmol/g, 60g, 60mmol/g)£T/V^V^»itT> M7K*&-fb 
^ V V 600mL fcttffl b r 6 KM* 7 Vl/QSXg, O.30mol)tf5&*&<fc 

OOmL) % *J* t f-fisi£fi'J*T 5: K (5 0 0mL) % ^y^oW^^-^ 
(5 OOmL) % v^^W;^7; K (5 OOmL) *9 J— (5 0 OmL) N 
a— 7^ (5 OOmL) , %mm&fc&Llt 0 ®BTl B^L^S^t^ 

±tei^^^ 1.2g(ab.l.2mmol)-fo<Sr83<EO 12mL 7^^^— f-a— ^I^OX-fc^ r 
61- N-a - 9 -7 iVir^—fr* h^-iytf^—^^V v'>'(594mg,2mmoi), N-a 
- hdrv'^/V/J?=/U't Kd^rv'^D !) > (706mg,2mmol) , N- 

a — 9 - 7)\si>r V—fV * h 3r i/HA>i$=.)\s— L — n v'>'(706mg,2mmol), N-a — 
9— yj^U=^/V^ Y*ri/JJJVi$=. ;ls-D — n >f ^(706mg,2mmol), N-a — 9 — 
7 ;l>#\s =.;V* h */ # /!/ -L-7i =-/WT 7 — ^(774mg,2mmol), N- a - 
9 — ^/l^l^A-^ h^r^*/U5j?=/W— D — 7i= yrt'T 7 ~ V(774mg,2mmol), N- 
a - 9 - 7/1^ h * J/jfrJ/jflsA/- L -7°n ]} ^(674mg,2mmol), N-a - 
9 -7/UjrU=./V* h^i/*yW^^U~D-7°n y ^(674mg,2mmol)S: ; etv ; eixS«J 

Y y 7>-fc°n y >'y-7h^^=^A^^f-^7/l'2f-n 7**7:£ — h 
(1.04g,2mmol)tf)i^ ^^/^7 5 K 8mL £ t'/^^/WT 5 ^0.88mL 
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^y&S^TSMvW^T ^ K6mLX3 -Cft^Lfc. £ httth^MV Jfi'9— S f- 
*.-zf\Z 20%tXyyy©o;^f / i, / t / ^7 ^ K»«6mL £APX 2 B$I8!IhH&K& 
ffioTlel$5»#LfCo »£W«r»§l»i|LU^*rS?p«f-A'*A'AT§ K6mLX3 

j&» b 1 #TotJ- 8 9 ffi U^T<z>R)££fTo fc 0 t«7^ /u* -yj- *; 
^ fH;VA7 5 Y a.SmL^MX^JV^mm^, ^efMmol/LK:f@$!!L7c: 
^>i^#;wl<~/M-*;x-L- t Ko^^o ]} y<Di/*?-/V7ls/UJ>sT 5 
f& 0.2mL HV'/ h U TV—>\>- 1 ->f A'- h y *-t c n y v?y-** 
^=i)A^t7;i'tn7*77i-hro^f/v^7^ K?g$ 0.2mL Srfln 
$ bf-i^T t>xf;l,r 5 > 0.08mL Sri^D L7 -Y /U*-^-7'K:7 P 

SE.^ 2 mrumWVtio a&$t£K§lffii§ L.^frWtf) f/v^^A7 
5 K3mLX3« JIMb*?-l'i'2mLX3» 7* *y — ^3mLX3 % ^— 7^311^X3 "Cgfe 
# U 1 Ltz 0 Ztl&KD \sW\Z. 1 0 % h y 7;^oRK©«[ft 

^i^^S^niL-foap;^ M«M#ffl¥RJ&Sit:fco K*&«K3l*iifcJ: 
otlt!i!fW$L«IITf4L, (a) l- (l — * V */Ufl,i£=.A, 

-L-t KD^ri/7°n D;l/^y -/;l/f/<7v?y, (b) l-(l ^VVfr** 

L-t K n i/7°n y yu- L - t K n i/T'n y jU) tv< y*Jl/ s 
(c) 1- (1 -^^v ? /W^-#^/P7}?=./W-L- t Ko*e/^D y/U-L-n 

fcV*95^ (d) 1- 
^r^P y^-D-o^i/yW) t°^7v», (e) 1- ( 1 -^<WA<-**i/l3 ;V 

L-t KD^VT'n y /U-L-7i=i/ur 7— AO tV*7$?>, (f) 
1 - (1 -^^^yW^^*/U^/W-L-t Kndfi/^n y A<-D-7xs A'T 
7=A-) f^7i^ N (g) 1- ^**S/*A^=A'-L-I: Kb 

^i^n y A—L-7°n y/w) tV<7^i^ (h) 1- (1 — SVSJA';*-* 

>>#A-7tf~A'- L-t Ko^fj^n y /W-D-^n y AO t°«^7^^$r#fco 
HJfe0iJ 4 2 
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(01) 1 - ( 1 — <Wfri>r5r*sJ]fVi£—>V- L-7°p V /V^]} is/UK'^yi/ls 

(02) 1 - ( 1 -'<l'i?fr±*i/j3J\'i£~/l'- L -7*v ]) JV- L — fc Kndf^D 

(03) 1- (1 -'<y^/V'^v'^/V'^/W-L-7 B n y/P-L-n^ i/yW) fc^ 

(04) 1 - (1 —^WAsit* i/%/i'$~/i'-L-7v V ;\s-D-vs( i/fr) M'^-y 

(05) 1- (1 — sy^i/^^A'^yV-L-yn y /V- L - 7 * =:/WT 7 = 
/U) 

(06) 1- (1 -^<>'^/U^-dr^*/l'^=.-'W-L-7 0 o !)^-D-7*s^7? = 
/V) fc 0 ^?^ 

(07) 1- (1 -^y^t^f^^/V-L-T'n U/lz-L-^n U/l') 

(08) 1 - (1 — <Vi?yl/**i/*yl/#=/U-L-^o y/^-D-7°n y/U) fc°^ 

(09) i - ( i — zzs&A'tt tyfrfvif^fls? y l --7v y /u^ y >>/u t 9 ^ 

(10) 1 - ( 1 — <^S?yU**S/*A'#=/U^y S/^U- L-7*o y /U- L — t Kn 

(11) 1- (1 -^y^t#^/^=/^!J i/^-L-/o !i^-L-o^-> 
/V) t^T^^ 

(12) 1- (1 -^y^t^^/^/^y L-7°n y ;>-D-n>f •/ 

/w) tr-^v^ 

(13) 1- (1 -^^/^^tf/M^/W^y i^-L-^n y;V-L-7* = 
;i'T7=/i') fc><7S^ 

(14) 1 - (1 -'<^^A'**i/*/l'#s/U^y V/U-L-^n y^U-D-7ain/W 
77=^) t*^7^y 

(15) l- ( l -^y^t^i/*;^=^/!J L -y o y /u- L-/n U 
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(16) 1 - (1 -"^^Aof-sfrS/* A^sA^JJ v'/W-L-T'n yyU-D-^n ]} 
yU) k°^7v?V 

(17) 1- (1 -^^yW^^yU/tf^yU-L-fc Kc*^n yyW-L-'f V 

(18) 1 -[1 -^>^v^v/^7ix7jf-/u-L- 1 KnJf s/^a y /v-(N-e-T 
-trf-yU)- L — y $*s>V] kV7^y 

(19) 1-[1 — ^i^yU^^yl/^/U-L-t Kn^^n y/u-(N-e— < 
^^/W^-dF-^^=./W)- L — y ^s/U] t°^y v 5 ^ 

(20) 1 -[1 -^^y/P^v-^/U^-/W-L-t Kadri/^o y /l— (O - t e 
r t-y^/P) -L-* W^yl^f^^ 

(21) 1 -[1 -^:/$Mof*^;fryM?-yt/-L-t: Kndr^7°n y/u-3- (2- 

(22) 1- (1 -^y^U^^y^n/U-L-t Kndrt/^n y/u-N- i n 

(23) 1 - ( 1 -^^vV^dri/tf/U/K^/U- L — "fxi ]} ;V- L ->< Vb^^) 

(24) 1 -[1 — ^^-v'/W^-drv'^^^^/U-L-yn y ^-(N-E-TirfvU)- 
L-y ^=/W]t°^<7^V 

(25) 1 -[1 -^V^yW;^ ^#yl^=yW-L-7 e n y /^-(N-e-^i'vvM-dr 
i^yl^^yU)- L — y 

(26) 1 -[1 -^V^^^/^-zu-L-^n ]}^~ (O- t e r t 

^) -L-ai'X's.A'iX+iWi/ 

(27) 1 -[1 -^>> J /^drv'*^-yW-L-^'n y/U-^- ( 2 -^3c=.yW) 
-L-77 =A*] t°^<7 v 5 V 

(28) 1 - (l — <yi?)\>*-**/j3>vifs~>v-\.--7ri y/w-N- in-t-^h 
3r S^yU/tfnyU- L-hy^h^T- =/V) 

(29) 1- ( 1 -^i^$J/U;f-**/;fr/Vj}?=i/v- L-yn y /u-l-^ n^df-^yV 

(30) 1 -[1 — ^*J;V±-*i/j];vi$.-;\s-L--7v V fr- (O- t e r t 
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AO — L— 7)^9 ]) As] t°s< y ! Jy 

(31) 1- (1 -^V^/I^^^/UtK^/U- L-:/p y /W- L - y ^-/U) fc° 

(32) 1- (1 — Z'yitA'tti/iJA'tfs.A'—'L-'frx V /U- L-7x=/W/!J 
3li£0*I 4 3 

(1 -^^^V^-^r^^/U^n/U^y ^yu-L-^n yyu) -L-y/>n^ V 
/U7ti**1-A'tr h>(0.33g, 0.66ramol)(DaQ^y-;U3.3mL^$r 11 ;*:<Z)iWf 
{d^l;-fo^L ; etb^tb(c:4-y Y^y^yV'f'irr % K(10.0mg,0.06mmol) > 
4 ->T 5- y^-r^Tir b?-*T $ KJg&ig(10.3mg,0.06nimol), 1 % -*/9 PT'p fc° 
A,- 4-^5 *V>f ;UT± h^^rT $ K(10.6mg,0.06mmol) x 1 -TW*/9 p - 
[3, 3, 1] -4-t^f;Vft7 5 K(11.8mg,0.06mmol), 4-^^7 5 
y ^y/W ^ K&&J£(13.0mg,0.06mmol) > 4 1 - K°7 S^A^- 

*T 5 K(14.1mg,0.06mmol), 4 - f p y ^ = A^ > y* ^ K&ifctt 
(14.6mg,0.06nunol), 4 -f=.f-fi,T * S^yX^T S K&®t&(14.7mg,<).06mmol), 
a - ? n 7n tVl^i^/l^;*-? UT(14.9mg,0.06mmol), 1 --<>•*? A?- 3 - 
fo y *J-;V^*T % K*£®t£(15.6mg,0.06mmol), 4 - v^p fc°/UT § / 
^"T^ K^^(16.6mg,0.06mmol) % SrffJfllcAl*. 8 Otfi Lfc„ 
®£U (a) N-{1 - [2- (4-y h*J/:7*=/U) ^ T y_ 4 _^^] } 

- i -^y^f-tv i -^<^^/v^-df ^/wi^/u^y ww-l-t'p y yr ? h\ 
(b) n-{i-C2- (4-y %yi/A>y;i>) tr^TV-A-'f 

y^/v 1 — <y^t*^*^=^r y i^-L-:/p yy/U\ ( c ) N -l 
-{2-[ (l u^*i//u)-4-J ^/;W;i']^f;vf7/-4-^;i']) 

- 1 -^■yj-sl' 1 -^>v?/U^-dri/^7/W^r:^y y ^lx-L-7"P y i^T 5 h\ 
(d) N-{l-[2-(l -TWy? p- [3, 3, l]-4-^f^)f7/~ 
4 — /U] } - 1 -^i^/P 1 -^^/V^i/^/U^yt^y iz/U-L-^P y 
VTS K, (e) N -l-{2-[ (4-^f75/7a:n;l') f7/-4-^;l']) 

- 1 -^ytffr 1 -^v^u^-^v*/V5}?=yu^*y v^yv-L-yp y >T ^ K, 
(f) N -l-{2-[ 1 -{A-^y'y^^-y^^/V) f7'/-4 — T/V] }-l 
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-^VfA^ 1 -^<VS?A'*^S/*/U#=i/U^y v^/V-L-T'n y 5 K„ ( g ) 
N -l-{2-[ (4-fD!/^7i-/V) 

1 — ^^^S^/Wtf^/U^y ~>/u-L-y>a *J * h\ (h) N -1- { 2 

-[ ^/^-A") ^7^-4-^^] }- 1 1-^ 

fit iV-t^UU /U^^^V WV-L-7°n y ^ h\ ( i ) N -1- {2-[ 
^P7°n t'/U7x=/W^f/V)r ^/f7/-4-^/W] 1 - 

ifjutt y i/^-L-^n y ^ h\ ( j ) N -1 - { 2 -[ ( 1 
-^y^tfn y *J>-3 -4 fr) fT , /-4-^f;v] l-i-^yf/v l 
ls*?A'ttUil*i£—A'7})*s*-\r-'?u})*sT% F\ &tf(k)N -l-{2-[ (4 
-*J7u\:°/VT\S7*=./l>) ^T'/-4-^/V] 1 i>v? 

8~ii (r^rti€ix*-r 0 

Ref : 

Ex. : 2life0«J#^ 
mp. : ilt& 

H'-NMR : fta*****"** h/U 

TMS: TMSrtSP^JH 

Anal. : jz^ftViffi. 

calcd. : ff#fi|[ 

found : Hifcffi 

i/Z : SfiftfflS (m/Z) 

m/e : (m/e) 

FAB: F ABjfe 

APCI : APC I jfe 

Str. 
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Ph : 7* —/I'M 
Bn : 

i-Bu : 4 yy^vug 

1-pipe : fc^^v^/Wg 

Boc : tert-:/ Y*r*/H Arf£—A& 

Z : *<- k s*JA'it**silfts&—/V& 

Py-3-yl : 3-t'U v^/wS 

Mes : v"?vvg ( 2, 4, 6 - h V t 

Ac : r-fe^/vS 

Bu : ^/Ug 

Me: 

Et : 

Pyra-2-yl : t°7^=/^S 

2, 6-CF 3 -C 8 H 3 : 2, 6- h U yfvirxx t ^/vg 

2, 6-Cl-C 6 H 3 : 2, n a 

2, 4. 6-Cl-C 6 fl 2 : 2. 4, 6- h V 9 n n 7i=^i 

3, 5-N0 2 -C 6 H 3 : 3, 5-v^ I- p7i^S 

3, 5-Cl-C 6 H3 : 3, n n 7x=;H 

3-F-4-0H-CJBJ : Z-yjvarv -4-tKn *i/y ^—^g 

HPLC : xx-r b7^<? b/\> G£E : L-7100S*V7\ L-7200^- MT 

^7-, L-7400UV$fefctJ3§, D-7500M^n^h^-^«ia^g) 
BPLCMS : n-r h-r**-^ WW (gg : Thermo Questftigi TSQ7000) 
#a : gftffi^a (*7A: ^/i^ftS! LiChrospher 100 KP-18 (4. 0mm x 25mm. 5jtn 
), m : 7-r>*-« HPLC grade MeOH(A452J-4)t&©;K(W5J-4\ 853*^ 
m h V Cat. No. 40578-00)) , ffittt&i* : 5mmol h y 

g*&OMeOH$$ : 5mmol h ]} 7^ng^<7)^@7K^=5:95-100:0^/7^ 
yh&fartX\wL/ninl 5 ft®, 100:0T3#IMttk fcffl : 254MI, ) 
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#b : ffitti&ftb {$7 J* : U ^J*is—tiM A-302 S-5 ODS column(4. 6mm x 150mm. 
5/xmX 7<fU+-m HPLC grade MeOH (A452J-4) fc*e7K(I5J-4)fc/fl 

V\ 0. 5X h y 7/^n^co«e0ft^:0. 5* h U 7/^o^^g7K^?=20:8 
OMOOtO^^y^yh^tTO.SmL/mi^lS^, 100:0*1 5#W«ffl, 4ft 
W : 2540100 ) 

#c : m&tfcc (*7i : U^&i'-tm A-302 S-5 ODS column(4. 6mm x 150nun, 
5/zm\ tm : ^f+HK HPLC grade MeOH (A452J-4)tl£&fc(W5J-4)£# 
V\ 5mmol h y :7;M-ngt&<oMeOH^ : 5mmol h y y fr**m&<DM®imWi=$ 
:95~100:0<Dir7^Vh^^trimL/min2 O&IRUftttU IftW : 220nmo ) 

#d : mtti&ftd (UyJ* : !7>f *AS/HShK A-302 S-5 ODS column(4. 6mm x 150mm, 
5m«0> m : yji/^-m HPLC grade MeOH (A452J-4)^M7k(W5J-4)^ 
V\ 5mmol h V 7/V^-nK^MeOH^ : 5mmol h V 7^ng^O|Sie7K«S»t=l 
0 : 90-60 : 40<z>^^>- h£/W7TlmL/min2 0$MB!«Hti, Jfttti : 220^ ) 

#e : mft&fte (*yJ±: VJ^J±i/-tm A-302 S-5 ODS column(4. 6mm x 150mm, 
5a* mX mm : 7-r>+HR HPLC grade MeOH (A452J-4)£3g@*(15J-4)£ffi 
V\ 5mmol h V y/^nmm^edmm : 5mmol h y 7^*nRSjto&«;M8«~5 
:95M00:0<O^5S^i'h&jHtTlniL/minl 5#ffl»fcttk &tb : 220^ ) 

#f : ffiftg&i {%yJ»: A-302 S-5 ODS column(4. 6mm x 150mm, 

5mm), mm : 7 HPLC grade MeOH (A452J-4)t3&@7k(ir5J-4)£fflv> 
% 5mmol h y yAs*u#m<DMfflm : 5mmol h ]) 7/V*ngfc&<^&g;ki£f£=50: 
50~80:20^^7^^h^tTlmL/min2 5^ggtii, fcffi : 220nm„ ) 

ret. time: V fi/'y a v^^K (retention time) 

p-Cl-DL-Phe :DL-p-^nn-7i -/UT 7 — /I'S 

j3 -(=0)-DL-Phe :DL-j3-^h7x rvUT 9 

L-Lys-N-e-Ac : (N-e-T-fe^/W) -L-yv^/Vg 

L-Lys-N-e-Z : (N-e — Vs&Artfc *sU/i>i$~;v) - L - y v'-zug 

L-Thr(O-Bu-t) : (O-tert-T'fvU) -L-*W-=/ug 

L-Trp-N-Boc : (N-tert-^ h**/;Ur/H?:=:A') -L- h V 7" K7 7 ^S 
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L-Glu(O-Bu-t) : (O-tert-^/P) -L-^/^y/Wg 
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« 6 




Rf. 


R 1 


R 2 


R 3 




1 


Z 


Bn 


CH 2 OH 


mp. : 1 3 4-1 3 5t 


2 


Z 


/-Bu 


CONMe(OMe) 


m/Z : 4 0 6 (FAB, M + + l) 


3 


Z 


/-Bu 


CH 2 OH 


m/Z : 3 4 9 (FAB, M + + 1) 


4 


L z 


/-Bu 


CONH 2 


m/Z : 3 6 2 (FAB, M + + 1) 


5 


Z 


/-Bu 


COl/^NBoc 


m/Z : 531 (FAB, M + +l) 


6 


PhCO- 


/-Bu 


CH2OH 


m/Z : 3 1 9 (FAB, M + + l) 


7 


PhCO- 


/-Bu 


CON~"\lBoo 
\_s 


m/Z : 5 0 1 (FAB, M + + l) 


8 


H 


/-Bu 


CH 2 OH 


m/Z : 2 1 5 (FAB. M + + l) 


9 


H 


/-Bu 


CON^NBoc 
\ — t 


mp. : 1 4 6-1 4 7t 


10 


PhSOi- 


/-Bu 


CON^NBoo 
\_/ 


m/Z : 5 3 7 (FAB, M + + l) 


11 


PhNHCO- 


/-Bu 


/ — v 

CON NBoc 
\ 1 


mp. : 1 7 4 - 1 7 5t ! 


* 7 


Rf. 


Str. 




12 


0 

^ -HCl 


m/Z : 2 7 2 (FAB, M + -C 1 ) 
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m 8 




Ex. 


R 1 


R 2 


R J 




6 


Z 


Bn 


COhT] 


m/Z : 450(FAB, M*+l) 

! H-NMR(DMSO-d«, TMS) 

8:1.60-1.74(7H,m), 2.01-2. 12(lH,m), 2.71- 
2.96(3H,m), 3.16-3.45(5H,m), 4.20- 
4.26(lH,m), 4.63(lH,dd), 4.95(lH,dd), 
5.06(lH,dd), 7.15-7.38(10H,m), 8.20(lH,d) 


7 


z 


Bn 




m/Z : 464(FAB, NT+1) 
Anal. C27H33N3O4 

C(%) H(%) N(%) 
calcd. 69.96 7.18 9.06 
found 69.87 7.25 9.00 


g 


7 


Bn 


/ — V 

CON NMa 
> — i 


m/Z • 479fFAB Nf+D 

! H-NMR(DMSO-d<, TMS) 

8:1. 65-1. 75(3H,m), 1.86-1.92(lH,m), 1.98- 
2.18(7H,m), 2.67-2.97(2H,m), 3.26- 
3.44<6H,m), 4.19-4.26(lH,m), 4.88- 
5.11(3H,m), 7.14-7.38(10H,m), 8.29(lH,dd) 


9 


z 


Bn 


CON^O 


m/Z : 466(FAB, M*+l) 

'H-NMR(DMSO-d6, TMS) 

8:1. 65-1. 74(3H,m), 1.96-2. 12(lH,m), 2.67- 
2.98(2H,m), 3.10-3.44(10H,m), 4.17- 
4.26(lH,m), 4.88-5.1 l(3H,m), 7.16- 
7.38(10H,m), 8.32(lH,dd) 


10 


z 


Bn 


CON^> 


m/Z : 436(FAB, M*+l) 

'H-NMRCDMSO-dfi, TMS) 

8:1.69-1.73(3H,m), 1.80-2.20(3H,m), 2.72- 
2.89(2H,m), 3.32-3.42(3H,m), 3.62- 
4.11(3H,m), 4.17-4.25(lH,m), 4.38(lH,dd), 
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4.96(lH,dd), S.06(lH,dd), 7.15-7.38(10H,m), 
8.22(lH,m) 


11 


Z 


Bn 


CON^-OH 


m/Z : 480(FAB, M*+l) 

ll-INMK^JJJVloU-a6, IMoJ 

8:0.90-1. 80(7H,m), 2.08(lH,brs), 2.64- 
3.14(4H,m), 3.28-3.46(2H,m), 3.52- 
3.66(2H,m), 3.75-3.88(lH,m), 4.17- 
4.27(lH,m), 4.68(lH,dt), 4.88-5. 12(3H,m), 
7.13-7.38(10H,m), 8.17-8.36(lH,m) 


12 


PhCO- 


/-Bu 


CON^-OH 


m/Z : 416(FAB, M*+l) 

H-NMR(DMSO-d6, TMS) 

8:0.72-0.90(6H,m), 1.10-1.52(4H,m), 1.60- 
1.90(6H,m), 2.14-2.21(lH,m), 2.80- 
3.30(2H,m), 3.35-3.95(5H,m), 4.44- 
4.61(lH,m), 4.72-4.80(2H,m), 7.29- 
7.52(5H,m), 7.97-8. 16(lH,m) 


13 


Z 


Bn 


COCH 2 SPh 


m/Z : 503(FAB, M*+l) 

H-NMR(DMSO-d6, TMS) 

8:1.50-1.90(3H,m), 1.94-2.05(lH,m), 2.76- 
2.87(lH,m), 3.06-3.15(lH,m), 3.35- 
3.44(2H,m), 3.91-4.26(3H,m), 4.55- 
4.76(lH,m), 4.95-5. ll(2H,m), 7.17- 
7.43(l5H,m), 8.48(lH,t) 




•7 


tin 


LriU 


m/Z : 38I(FAB, M+l) 
l H-NMR(CDClj, TMS) 

8:1.50-2.25(4H,m), 2.70-3. 16(2H,m), 3.37- 
3.52(2H,m), 4.10-4.62(2H,m), 5.09- 
5.14(2H,m), 7.09-7.37(10H,m), 9.41- 
9.60(lH,m) 


15 


z 


/-Bu 


CHO 


m/Z * 347fFAB 
'H-NMR(CDCl3, TMS) 

8:0.87-1. 02(6H,m), 1.41-2.49(7H,m), 3.38- 
3.66(2H,ra), 4.22-4.58(lH,m), 5.00- 
5.32(3H,m), 7.23(6H,m). 9.39-9.53(lH,m) 


16 


PhCO- 


/-Bu 


CHO 


m/Z:317(FAB, M*+l) 
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l H-NMR(CDCl 3 , TMS) 

5:0.88-1. 00(6H,m), 1.45-1.52(lH,m), 1.66- 
1.78(2H,m), 1.84-1.87(lH,m), 2.03- 
2.12(2H,m), 2.47-2.53(lH,m), 3.45- 
3.58(2H,m), 4.41-4.47(lH,m), 4.85- 
4.88(lH,dd), 7.40-7.50(6H,m), 9.58(lH,s) 


17 


2 


Bn 




m/Z : 425(FAB, M*+l) 
'H-NMRtCDCU, TMS) 

5:1.50-2.25(4H, m), 2.63-2.97(2H», 3.20- 
3.47(2H,m), 3.70-4.05(4H,m), 4.29(lH,brs), 
4.40-4.55(lH,m), 4.70-5.02(lH,m), 
5.16(2H,brs). 7.15-7.35(10Rm) 


18 


Z 


Bn 


CH=CHCO- 
OEt 


m/Z:451(FAB, M*+l) 
I H-NMR(CDC1 3 , TMS) 

8:1. 24-1. 32(3H,m), 1 .77-2.29(4H», 2.60- 
3.02(2H,m), 3.20-3.58(2H,m), .4.11- 
4.21(2H,m), 4.30(lH,brs), 4.80-4.97(lH,m), 
5.14(2H,brs), 5.73-6.02(lH,m), 7.06- 
7.10(lH,m), 7.20-7.52(1 1R m) 


19 


Z 


Bn 


coo-0" OMa 


m/Z : 503(FAB, M*+l) 

Anal. C29H30N2O6 f 

C(%) H(%) N(%) 
calcd. 69.31 6.02 5.57 
found 69.04 6.25 5.67 




7 


Bn 


COOPh 


m/Z : 503(FAB, M*+l) 

'H-NMRCDMSO-dfi, TMS) 

6:1.50-2.25(4H,m), 2.67-3.5 l(4H,m), 4.17- 
4.27(lH,m), 4.47-4.55(lH,m), 4.82- 
5.18(2H,m), 7.16-7.42(15H,m), 8.10- 
8.24(lH,m) 


21 


z 


i-Bu 


coo-0" N01 


m/Z : 484(FAB, M*+l) 

l H-NMR(DMSO-d6, TMS) 

8:0.81-0.97(6H,m), 1.64-1.86(6H,m) > 2.12- 
2.24(lH,m), 3.38-3.6l(2H,m), 4.26- 
4.34(lH,m), 4.24-4.57(lH,m), 4.88- 
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5.19(2H,m), 7.22-7.42(7H,m), 8.24- 
8.33(2H.m), 8.54-8.62(lH T nrt 


22 


7 


Bn 


F F 
F F 


TOIL . DOS(b Ad, M +1) 

'H-NMRCDMSO-d* TMS) 

6:1. 65-1. 85(3H,m), 1.99-2. 15(lH,m), 2.81- 
3.50(4H,m), 4.20-4.27(lH,m), 4.83- 
5.13(3H,m), 7.09-7.37(10H,m), 8.69- 
8.79(lRm) 


23 


7 


DIl 


C00 "O" N °» 


tvt /7 . CIO/CAD \ jr*- i i \ 

nVZ, . 51o(FAB, M +1) 

'H-NMRO^MSO-dfi, TMS) 

6:1.65-1.85(3H,m), 2.02-2. 14(lH,m), 3.03- 
3.50(4H,m), 4.22-4.30(lH,m), 4.60- 
4.72(lH,m), 4.81-5. 14(2H,m), 7.14- 
7.38(12H,m), 8.28(2H, dt), 8.70(lH,dd) 


24 


z 


/-Bu 


F 

coo-(3" N0 ' 


m/Z : 502(FAB, M*+l) 

'H-NMR(DMSO-d 6 , TMS) 

6:0.80-0.96(6H,m), 1.61-1.92(6H,m), 2.12- 
2.24(lH,m), 3.35-3.50(2H,m), 4.26- 
4.34(lH,m), 4.42-4.50(lH,m), 4.87- 
5.15(2H,m), 7.17-7.37(6H,m), 7.44- 
7.52(lH,m), 8.23-8.28(lH,dt), 8.61- 
8.64(lH,dt) 


25 


z 


/-Bu 


CON~~\jH 
\—j 


m/Z:431(FAB, M*+l) 

'H-NMR(DMSO-d6, TMS) 

5:0.74(3H,t), 0.86(3H,dd), 1.27-1.65(3H,m), 
1.74-1.84(3H,m), 2.02-2. 18(lH,m), 2.57- 
2.70(4H,m), 3.28-3.48(6H,m), 4.21- 
4.34(lH,m), 4.63-4.76(lH,m), 4.90- 
5.08(2H,m), 7.28-7.37(511,111), 8.11- 
8.22(lH,m) 


26 


PhCO- 


/-Bu 


C0l/""VlH 


m/Z : 401(FAB, M*+l) 
'H-NMRCCDCb, TMS) 

5:0.89(3H,d), 0.97(3H,d), 1.43-2.30(7H,m), 
2.80-2.95(4H,m), 3.44-3.66(6H,m), 
4.71(lH.dd). 4.93-5.01(lH.m), 7.17(lH.d). 
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7.38-7.55(5H,m) 


27 


PhNH 
CO- 


/-Bu 


C0N~NH 


m/Z : 416(FAB, M*+l) 
'H-NMRCCDCK TMS) 

6:0.91(3H,d), 0.96(3H,d), 1.43-1.74(3H,m), 
2.00-2.27(4H,m), 2.82-2.96(4H,m), 3.42- 
3.69(6H,m), 4.44(lH,dd), 4.88(lH,dt), 
6.93(lH,brs), 7.02(lH,t), 7.11(lH,d), 
7.27(2H,t), 7.44(2H,m) 


28 


PhS0 2 


/-Bu 


r—\ 
CON NH 

N 1 


m/Z : 437(FAB, M*+l) 
'H-NMRCCDCb, TMS) 

2.11-2.17(lH,m), 2.81-2.97(4H,m), 3.20- 
3.27(lH,m), 3.43-3.61(4H,m), 3.68- 
3.74(lH,m), 4.13(lH,dd), 4.92-4.98(lH,m), 
7.42(lH,d), 7.53-7.57(2H,m), 7.61- 
7.66(lH,m), 7.87-7.90(2H,m) 


29 


Z 


/•Bu 


CN 


m/Z : 344(FAB, M*+l) 
^-NMRODMSO-ds, TMS) 

1.63-1.69(lH,m), 1.75-1.87(3H,m), 2.09- 
2.25(lH,m), 3.34-3.49(2H,m), 4.14- 
4.24(lH,m), 4.68-4.77(lH,m), 4.97- 
5.11(2H,m), 7.27-7.38(5H,m), 8.70- 
8.79(lH,,dd) 


30 


Z 


/-Bu 


CO^s' 


m/Z:430(FAB,M + +l) 

5:0.80-0.96(6H,m), 1.46-1.86(6H,m), 2.04-2.2 
4(lH,m), 3.29-3.46(2H,m), 4.24-4.37(lH, 
m), 4.92-5. 10(2H,m), 5.39-5.56(lH,m), 7.2 
l-7 40r5Hm) 8 20(THd) 8 25(lH.d) 8 33 
-8.48(lH,m) 


31 


Z 


/-Bu 




m/Z : 480(FAB, M*+l) 
'H-NMR(DMSO-d6, TMS) 
S:0.87(3H,dd), 0.97(3H,dd), 1.55-1.85(6H,m), 
2.07-2.23(lH,m), 3.30-3.45(2H,m), 4.27- 
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4.37(lH,m), 4.94-5.09(2H,m), 5.49- 
5.62(lH,m), 7.25-7.38(5H,m) J 7.64- 
7.71(2H,m), 8.23-8.29(2H,m), 8.52- 
8.58(lH,dd) 




7 






m/Z.436(FAB,M +1) 

! H-NMR(DMSO-d6, TMS) 

6:0.78-0. 98(6H,m), 1.50-1.95(6H,m), 2.05- 
2.25(lH,m), 3.29-3.50(2H,m), 4.22- 
4.35(lH,m), 4.84-5.24(3H,m), 7.10- 
7.75(9H,m), 8.58-8.72(lH.m) 


33 


Z 


/-Bu 


-CO 


m/Z:452(FAB,M ++ l) 

'H-NMRfDMSO-d* TMS) 

6:0.76-1. 00(6H,m), 1.45-2.00(6H,m), 2.10- 
2.31(lH,m), 3.35-3.52(2H,m), 4.26- 
4.44(lH,m), 4.90-5.28(3H,m), 7.26- 
7.52(7H,m), 7.92-8.09(2H,m), 8.80- 
8.88(lH,m) 



m 9 



Ex. 


Str. 




34 


Wo 


m/Z^lCFAB.Nf+l) 
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m i o 



R'-(G)n 




X-CO-R' 



N 



Ex. 


R'-(G)n- 


R 4 


-X-CO- 


R*- 




35(a) 


Z-Gly 


H 


L-Nle 


H 


'H-NMR(CDCl3,TMS) 

6 :0.88(3H,t), 1.30-1.32(4H,m 
), 1.55-1.63(lH,m), 1.83-1. 
97(2H,m),2.04(lH ) br), 2.10- 
2.17(111,111), z.Jo-Z.Jo(,lri, 
m), 3.39-3.45(lH,m), 3.56( 
lH,m), 3.97-4.07(2H,brs), 4 

.JZ-*t.*tZ^IXl,IIlJ, H.Ol-^f.W^l 

H,ra), 5.11(2H,s), 5.69(1H, 
br), 7.21(lH,d), 7.31-7.36(5 

m/e 404 (FAB) 


350)) 

•'•'V/ 


Z 


H 


L-Me 


H 


, H-NMR(CDC1 3 ,TMS) 

6 :0.87(3H,t), 1.23-1.28(4H,m 
), 1.80-2.35(6H,m), 3.5 
5(2H,brm), 4.30-4.42(2H,m) 
, 5.17(2H,s), 6.39(lH,br), 7 
34f5H.m) 9 57(lH.s) 

m/e 348 (APCI) 


36(a) 


Z-Gfy 


H 


L-Nle 


2,6-CF 3 -C6H3- 
COOCHr 


m/e 674 (FAB) 

HPLC #a ret.time:12.04min 


36(b) 


Z-Gly 


H 


L-Nle 


2.6-C1-C6H3-C 
OOCHr 


m/e 606,607,608,609 (FAB) 
HPLC #a ret.time:12.49min 


36(c) 


Z-Gly 


H 


L-Nle 


Ph(OMe)CHC 
OOCHr 


m/e 582 (FAB) 

HPLC #a ret.time:13.10min 


36(d) 


Z-Gly 


H 


L-Nle 


Ph(CH 2 ) 3 COO 
CHz- 


m/e 580 (FAB) 

HPLC #a ret.time:11.87min j 
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36(e) 


Z 


H 


L-Nle 


2.6-C1-C6H3-C 
OOCHr 


nVe 549 (FAB) 


36(f) 


Z 


H 


L-Nle 


2,4,6-Cl-CdH2 
-COOCHr 


m/e 585 (FAB) 


37(a) 


z 


H 


DL-Val 


H 


m/e 333 (APCI) 


37(b) 


z 


H 


Aib 


H 


m/e 319 (APCI) 


37(c) 


z 


H 


DL-Phe 


H 


m/e 381 (APCI) 


37(d) 


z 


H 


DL-Phg 


H 


m/e 367 (APCI) 


37(e) 


z 


H 


DL-Nva 


H 


m/e 333 (APCI) 


38(a) 


Boc 


H 


Abu 


H 


m/e 285 (APCI) 


38(b) 


Boc 


H 


DL-Val 


H 


m/e 299 (APCI) 


38(c) 


Boc 


H 


DL-Aib 


H 


m/e 285 (APCI) 


38(d) 


Boc 


H 


DL-Phe 


H 


m/e 347 (APCI) 


38(e) 


Boc 


H 


DL-Phg 


H 


m/e 333 (APCI) 


38(f) 


Boc 


H 


DL-Leu 


H 


m/e 313 (APCI) 


38(g) 


Boc 


H 


p-Cl-DL-Phe 


H 


m/e 381 (APCI) 




Boc 


H 


/3-(=0)-DL-Phe 


H 


m/e 361 (APCI) 


38(h) 


Boc 


H 


DL-Nva 


H 


m/e 299 (APCI) 


39(a) 


Z 


H 


L-Nle 


2,6-CF 3 -C«H 3 - 
COOCH2- 


m/e 617,639(M+Na) (FAB) 
HPLC #a ret.time:12.08min 


39(b) 


Z 


H 


L-Nle 


3.5-N02-C6H3- 
COOCHr- 


m/e 571(M+Na) (FAB) 
HPLC #a ret.time:11.82min 


39(c) 


Z 


H 


L-Nle 


4-MeOOC-C6 
H4-COOCH2- 


m/e 539,561(M+Na) (FAB) 
HPLC #a ret.time:12.44min 


39(d) 


Z 


H 


L-Nle 


4-C1-C6H4-CO 
OCHr 


m/e 515 (FAB) 

HPLC #a ret.time:11.84min 
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39(e) 


Z 


H 


L-Nle 


3,5-CI-C6H3-C 
OOCHr 


m/e 549(Cf=35,Cl=35),551(CI=35 

,C1=37) (FAB) 
UriA^ ffa ret. time. iJ.iwmin 


39(f) 


Z 


H 


L-Nle 


4-F-C6H4-CO 
OCHr 


m/e 499,521(M+Na) (FAB) 
HPLC #a ret.time:11.54nun 


40(a) 


z 


H 


L-Nle 


Pyra-2-yl-COO 
CH2- 


m/e 483 (APCI) 

HPLCMS #b ret.time:13.20min 


40(b) 


z 


H 


L-Nle 


PhOCH 2 COO 
CH 2 - 


m/e 511 (APCI) 

HPLCMS #b ret.time:15.25min 


40(c) 


z 


H 


L-Nle 


2-Cl-Py-3-yl- 
COOCH2- 


m/e 516 (APCI) 

HPLCMS #b ret.time:14.20min 


40(d) 


z 


H 


L-Nle 


Mes-COO- 
CHr 


m/e 523 (APCI) 

HPLCMS #b ret.time:17.00min 


40(e) 


z 


H 


L-Nle 


3-F-4-OH-C6 
H3-COOCH r 


m/e 529 (APCI) 

HPLCMS #b ret.tune:14.40nun 


41(a) 


z 


OH 


Gly 


1-Pipe 


m/Z 391 (APCI) 

HPLCMS #c ret.tune.7.20min 


41(b) 


z 


OH 


L-Hyp 


1-Pipe 


m/Z 447 (APCI) 

HPLCMS #c ret.time.8.25min 


41(c) 


z 


OH 


L-Leu 


1-Pipe 


m/Z 447 (APCI) ! 
HPLCMS #e ret.time:10.00min 


41(d) 


z 


OH 


D-Leu 


1-Pipe 


m/Z 447 (APCI) 

HPLCMS #c ret.time:9.30min 


41(e) 


z 


OH 


L-Phe 


1-Pipe 


m/Z 481 (ArLl) 

HPLCMS #e rettime:9.40min 


41(f) 


z 


OH 


D-Phe 


1-Pipe 


m/Z 481 (APCI) 

HPLCMS #c ret.time:9.45min 
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41(g) 


Z 


OH 


L-Pro 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.time:8.55min 


41(h) 


Z 


OH 


D-Pro 


1-Pipe 


m/Z 431 (APCI) j 
HPLCMS #c ret.time:8.55min 


42(01) 


z 


H 


Gly 


1-Pipe 


m/Z 375 (APCI) 

HPLCMS #c ret.time:10.55min 


42(02) 


z 


H 


L-Hyp 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.time:9.00min 


42(03) 


z 


H 


L-Leu 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.time:12.75min 


42(04) 


z 


H 


D-Leu 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #d ret.time:12.75min 


42(05) 


z 


H 


L-Phe 


1-Pipe 


m/Z 465 (APCI) 

HPLCMS #d ret.time:12.80min 


42(06) 


z 


H 


D-Phe 


1-Pipe 


m/Z 465 (APCI) 

HPLCMS #d ret.time:12.85min 


42(07) 


z 


H 


L-Pro 


l-Pipe 


m/Z 415 (APCI) 

HPLCMS #d ret.time:11.45min 


42(08) 


z 


H 


D-Pro 


1-Pipe 


m/Z 415 (APCI) 

HPLCMS #d ret.time:11.40min 


42(09) 


Z-Gly 


H 


Gly 


1-Pipe 


m/Z 432 (APCI) 

HPLCMS #d ret.time:10.20min 


42(10) 


Z-Gly 


H 


L-Hyp 


1-Pipe 


m/Z 488 (APCI) 

HPLCMS #d ret.time:10.25min 


42(11) 


Z-Gly 


H 


L-Leu 


1-Pipe 


m/Z 488 (APCI) 

HPLCMS #c ret.time:9.75min 


42(12) 


Z-Gly 


H 


D-Leu 


1-Pipe 


nVZ 488 (APCI) 

HPLCMS #c ret.time:9.80min 
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42(13) 


Z-Gly 


H 


L-Phe 


1-Pipe 


m/Z 522 (APCI) 

HPLCMS #c ret.time:9.85min 


42(14) 


Z-Gly 


H 


D-Phe 


1-Pipe 


m/Z 522 (APCI) 

HPLCMS #c ret.time:9.85min 


42(15) 


Z-Gly 


H 


L-Pro 


1-Pipe 


m/Z 472 (APCI) 

HPLCMS #c ret.time:9.35min 


42(16) 


Z-Gly 


H 


D-Pro 


1-Pipe 


m/Z 472 (APCI) 

HPLCMS #d ret.time:11.00nun 


42(17) 


Z 


OH 


L-De 


1-Pipe 


m/Z 447 

rlPLCMb to rettime.il./umin 


42(18) 


Z 


OH 


L-Lys-N-e-Ac 


1-Pipe 


m/Z 504 

HPLCMS #d ret.time:9.20min 


42(19) 


Z 


OH 


L-Lys-N-E-Z 


1-Pipe 


m/Z 596 

HPLCMS #d ret.time:13.10min 


42(20) 


Z 


OH 


L-Thr(0-Bu-t) 


1-Pipe 


m/Z 491 

•WWW \. T If j"\ #-V ^ * 

HPLCMS #c ret.time:9.85min 


42(21) 


Z 


OH 


L-Thi 


1-Pipe 


m/Z 487 

HPLCMS #d ret.time:11.50min 


42(22) 


Z 


OH 


L-Trp-N-Boc 


1-Pipe ; 


m/Z 620 

HPLCMS #f ret.time:20.50mm 


42(23) 


Z 


H 


L-De 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #d ret.time:12.75min 


42(24) 


Z 


H 


L-Lys-N-E-Ac 


1-Pipe 


m/Z 488 (APCI) 

HPLCMS #d ret.time:13.85min 


42(25) 


Z 


T T 

H 


T T XT — . T 

L-Lys-N-E-Z 


1-Pipe 


m/Z 580 (APCI) 

HPLCMS #d ret.time:13.80min 


42(26) 


z 


H 


L-Thr(0-Bu-t) 


1-Pipe 


m/Z 475 (APCI) 

HPLCMS #c ret.time:10.40min 



85 



WO 98/01133 



PCT/JP97/02357 



42(27) 


Z 


H 


L-Thi 


1-Pipe 


m/Z 471 (APCI) 

HPLCMS #e ret.time:12.50min 


42(28) 


Z 


H 


L-Trp-N-Boc 


1-Pipe 


m/Z 604 (APCI) 

HPLCMS #d ret.time:15.50min 


42(29) 


Z 


H 


L-Cha 


1-Pipe 


m/Z 471 (APCI) 


42(30) 


Z 


H 


L-Glu(-0-Bu-t) 


1-Pipe 


m/Z 517 (APCI) 


42(31) 


Z 


H 


L-Met 


1-Pipe 


m/Z 449 (APCI) 


42(32) 


z 


H 


L-Phg 


1-Pipe 


m/Z 451 (APCI) 
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mi i 




Ex. 


R b 




43(a) 




m/e 5fi5fAPCn 

HPLC #a ret. time: 8. 32min 


43(b) 




m/e 539(APCI) 

HPLC #a ret. time: 9. 16min 


43(c) 




m/e 579CAPCI) 

HPLC #a ret. time:11.97min 


43(d) 




m/e 582(APCI) 

HPLC #a ret. time: 12. 72min 


43(e) 




m/e 578(APCI) 

HPLC #a ret. time: 9. 55min 


43(f) 


xno 


m/e 633(APCI) 

HPLC #a ret. time: 13. 74min 


43(g) 




m/e 604(APCI) 

HPLC #a ret. time: 11. 82min 


43(h) 




m/e 606(APCI) 

HPLC #a ret. time: 13. 24min 
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43(0 




m/e 646(APCO 

HrLL ffa ret. time: 10. lonin 


43(j) 




m/e 618CAPCO 

HPLC #a ret.time:l3.79min 


43(k) 




m/e 634CAPCI) 

HPLC #a ret. time: 12. 76min 
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& # <o $s m 



g : 

n : 0 X\t 1 , 

R 3 : ^f^y/Bfr- fef<£>SHS<Z>£H££|5a^-r<5g, 
R 4 t**!*^ Tk^SXtt^^^^So ) 

3 . x t>mmtfi&m £ ftx v > x t <fc v * a — r 5: / m%&<n c ^ffi* A>i£ =/vg £ 

4. X^-NH-CHR 2 - (^f, R*tt**«-?\ T/V^r/W£> 

^r/nxij'f ^ k— A"— 3 -yf^-i&mr^^mvh v > ?58*74/*/ug 

&M7;^^/vS«, 1BM7 TkB&g, 

#7°hg> T/l^/^^g, Ty/l^/l^^g* ry-/U2f-dr^S, 




(I) 



o 
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l Rh<Dg&&Tg&£ftT^TfcJ:<, ry-vuS&tfTy/i^/w 
Sfi, i&mr/u^/um, ^B^yi^ te»7^=**>S % 

««t>, r 5 *»sxtt7s=/n^t. ) 

T-^ $ix5gT& £f&#<z>«affl 3 IE«©#!Ki|XPfiW»Jo 

S;^T/S;^-C ( = 0) CF 3 , -C ( = 0) CF 2 CF 3 , -P ( = 
O) (OH) 2> -C ( = 0) CH 2 OCH 2 CF 3l -CH 2 CU -S0 2 
F, fL<li-BY'Y 2 (St, Y'&tfY'telBj-Xttg&oT, *8£g, 

^ixTV^Ttxtv^T^/S^-t-o ) -e^$tv5S ; (SjjRT/u=*^y^i? 

/v^-dr^pt^/w^/u^;^ ; g&&£WLTV>TkJ:iv7y-A^;r^ 

LTV i> J:^T y — a^/u^/P;*-*^ ; 
g&g £rWLT^T&<fcl^77 ^^yW* A'*' -JV* * i/ * ^fr, # juifs =. 
& ; B*SS:WLTV^Ttiv^a[*fi|d^o«£TiS«$ixfe*yuj|?= 
/Vg ; -<VifvSRt*g^LTVNT 1 tJ:<B^S^WLTVNTt«tV^^5 
75I6*^rP7y-/H ; ^*V*fcil8£LTV*Tt>J:<BiJIS*ffL 
T V^T t .tV^^Jg 5 Jbm. 6 I->rn7 y -^StIi$tife*/^=/l' 
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g; l, 3 - mV7=^S ; Xte'<>-l?>mbffi&LX\<^Xi>£<m& 

6. R'^rs/gofs&g^, (Sigir/^y-r/ws, ^yv^g* -^y/u 

g, ^-/vtf/w^^/vg, Xli7^-/i'^/V7h-/vg"efc2)It^<7)|SH 

7. n = OT-fc5ft#«2f2$cO#Kl|XPfi§S>lo 

8. TE-ttsc (r ) x*zhzyvv>&m&xtt*<Dum¥mzf?®zti< 



x a : ffl9^s^SI$n-cv>T'b«J;v^a-T^y^g^c*«g*/i'^/vg 

R la : T^/gO&^g, 
G : ^'J V^g. 
n : OXIil, 

R 3a : ( 1 ) 7Art Kg ; (2)i/7/g; (3) 5$-C (=0) CF 3 , 
-C ( = 0) CF 2 CF 3< -P (=0) (OH) 2 , -C ( = 0) CH 2 
OCH 2 CF 3 , -CH 2 CK -SO z F, f L<tt-BY 1 Y 2 (5£4\ 
Y 1 arfY a ttH-Xtt**o-C*liaK, fi»T^=*^g 

xfiis^r/^^g-c^y m t < ii^^^t^t *> <fcv>r s y g£ 

^•To ) -?^£*LSg; (4) <6»7;i'3*v'*^^f=/i'S; (5) 
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Jl<tf^;\,m; (7) gjftSlr#LTV^fc«tV^r V— A>tf=i/U 
S; (8) li^S^WLTVNTt«t^T7>'V= J >r/^/^=/^^rv'^^/U 
(9) g&g£#LT^T*>J:V^g^lSft^n2&£^ 
©&£*Lfc;*;/M?=/vg ; (1 0) -<v-£;/#£ij!g-g-LTi^Tt>«i:<g& 
S^r^L-CV^Tt 5 75^6^^0X1;— ; (1 1) 

&^uTv-;i<mvm&ztitz*;i>#=z/um; (12) 1, 3-^*-* 
^7^£ ; xtt (1 3) ^yay$kkm£LT^xt>£<m&m&&L 

T^T Jll^ai* 5 M6l^f nTV -^S^SM* £ flit t> = 
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